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A MULE FOR WAR SERVICE 
_ THAT DOESN'T BALK 


Science has finally proved that it can outstrip nature — 
by devising a mule that doesn’t balk. This offspring of 
a tugboat has outgrown the stubbornness characteristic 
ah of the old Missouri Army Mule. A small, floating power 
i | of unit for propelling barges, scows, and many other types 


of motorless vessels, it has to be thoroughly dependable. 


If you are producing electrical war equipment or ma- 


chines, keep them from “balking” caused by wiring fail- 





ures or Corditis. Belden engineers have had over forty 





ers e Belden wire is used years of experience in building plus values into wire. 
ON? G ) ) in this “Sea Mule. . : : > a ; 
Investigate Belden wire and Belden wiring assemblies. 


BELDEN MANUFACTURING COMPANY 
1633 W. Van Buren Street, Chicago 44, Illinois 





Awarded the U.S. Treasury Specia 
Citation of Merit for initiating the 
War Bond-or-Cash Dividend Plan 
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Kelling onto Veclory 


On their unexcelled and dependable performance, New Departure 
ball bearings keep our mechanized forces rolling . . . rolling on 
to victory! 

On fighting craft of every kind, on land and sea and in the air, 
New Departure ball bearings prove their superiority . .. every 
day, every hour, every minuie. 

It is New Departure’s privilege to play the lead in wartime produc- 
tion of ball bearings, enlarging an experience already enormous. 


Out of this total experience will come postwar performance of 







New Departure Ball Bearings that will set even higher standards 


of service life. 3220 


New Departure 


BALL EARINGS 





Nothing Rolls Like a Ball 





NEW DEPARTURE + DIVISION OF GENERAL MOTORS e BRISTOL, CONNECTICUT 
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Sunlight Has Been Building 
Fractional-Horsepower Motors 


ance, cut down heat and length- 
en motor life. Extra power up 
to three times and more the full 
rated starting capacity is de- 
signed into the Sunlight motor 
—to prevent undue strain on 


There’s a good | 
~_ reason why the 
_ — name“Sunlight” 
Forot “\ on a motor is 
known and re- 
spected by ieee deal- 





ers and users throughout the SUNLIGHT MOTORS the motor. Windings are extra 
country. For, during the last 27 FOR: heavily impregnated for extra 
years, more than seven million AIR COMPRESSORS safety against short-circuiting. 
Sunlight fractional-horsepower WASHING MACHINES Bearings are diamond-bored, 
motors have been built to power POWER-DRIVEN BENCH TOOLS set in cast bronze journals, and 
leading makes of appliancesand WATER PUMPS oil themselves for the life of 
other motor-driven products. se he cera the motor. 
FURNACE BLOWERS 
These years have been marked ama To the appliance industry, Sun- 
STOKERS 


by continuous developments light motors offer the assurance 


in the design and construction On BURNERS of dependable performance 
. _ REFRIGERATORS . ‘ 
of Sunlight motors. Full-gauge VENTILATORS backed by broad engineering 
copper wire is used in the wind- IRONERS experience and extensive man- 
ings, to reduce electrical resist- AND MANY ufacturing facilities. 
OTHER APPLICATIONS 


& 


Let's All Back the Attack! BUY WAR BONDS 


SUNLIGHT 





ELECTRICAL MANUFACTURING ‘hie monthly by THE GAGE PUBLISHING CO., 1250 Sixth Ries: New York, | N. ¥. Accepted under the Act of 
. June 5, 1934, at Philedelphie, ba. authorized July 20th, 1934, Vol. 33 No. 1. 
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Lonc, UNINTERRUPTED 
SERVICE is the characteristic you 
want most in a capacitor. And that’s the 
reputation of Tobe Capacitors, earned through an 
almost complete absence of ‘‘returns’’! e Lasting stamina 
is built into Tobe Capacitors through every careful step in their 
manufacture...checked and cross-checked by frequent, rigid inspections. 
For your further assurance of complete satisfaction, every Tobe Capacitor is rated 
ultra-conservatively. e The Tobe Oil-Mite Capacitor shown below is oil-impreg- 
nated and oil-filled. It meets Army and Navy immersion tests. e The ingenuity of 
Tobe engineers is at your ready disposal in all capacitor 

eUTSCHMAY 
~? N 


problems. Inquiries will receive prompt attention. 






SPECIFICATIONS—TYPE RAL 300 CAPACITOR On ae 









SHUNT RESISTANCE INSULATING RESISTANCE — 

1000 megohms or better TERMINAL TO CASE 5000 megohms 

POWER FACTOR ... .002—.005 CAPACITY ..... 5.0—5.0 Mfd. 

WORKING VOLTAGE DIMENSIONS .. . 2” x 33%" x 334" 

LONG LIFE 400 Volts D.C. at 72°C. Meets Army and Navy Immersion Tests 
ASSURED! 600 Volts D.C. at 38°C. Oil Impregnated— il Filled 
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A small part in victory today... A BIG PART IN INDUSTRY TOMORROW 

















@ There are two important advantages in working with a Square D Field 
Engineer when you have a problem involving D.C. electric control. 

First, you are working with a man who talks your language. He has a 
valuable background of experience gained from constant contact with 
machine tool designers. At his disposal are complete facilities of head- 
quarter's engineering and development departments. 

Second, he has three complete lines of D.C. control from which to 
choose. Virtually any control requirement can be met exactly, using 
standard catalog units. 

Let a Square D Field Engineer assist you in solving your 
control problems. His counsel is particularly valuable right 
now. Efficient electrical control means more production— 
a tangible way to offset manpower shortages. 











ELECTRICAL EQUIPMENT KOLLSMAN AIRCRAFT INSTRUMENTS 








DETROIT MILWAUKEE LOS ANGELES 
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Wagner type CP Totally-Enclosed 
Fan-Cooled Motors are widely used 






on machine tools where dust, dirt, 






filings, chips, fumes, or other de- 






structive elements are prevalent. 
1-1/2 to 125-hp, 25 to 60 cycles, 
2- or 3-phase 














Wagner type RP Squirrel-Cage Wagner type HP Explosion- 


Motors are used on machine Proof Motors are ideal for 


tools and other electrically machines located where in- 


driven equipment that operate 
in clean, dry locations. 1/6 to 
400-hp, 25 to 60 cycles, 2- or 
3-phase. 


flammable materials and 
substances are handled or 
manufactured. 3/4 to 125-hp, 
2- or 3-phase, 25 to 60 cycles, 


MOTORS 


insure highest operating efficiency on all motor-driven equipment . 


The skill and facilities Wagner has gained in 52 years of manufacturing quality electric 
motors are now being used to speed up Victory. Wherever there is war activity you will 
find Wagner motors doing a job — on ships, tanks, and planes 

. in army cantonments and navy yards... on motor-driven 
machinery and equipment in plants producing war materials. 






FIELD ENGINEERING 

























SERVICE Wigner motors have proved their ability to produce 
dependable ve =r the most severe oper- 
Wagner's 29 branch offices are wt ve le ro er under the n . seve I 
manned by trained field engi- ating conditions, and they can help you, too, 
neers, competent to solve your in your wr effort. FQRVICTORY 
motor application problems. They : me 
will gladly consult with you and Regardless of the type of motor you need, 
do everything possible to assure if it is used on cquipment needed to promote | 
th ickest deli th "7 ry . . 
Ashi. spate tobengiand the war effort, Wagner can help you by furnish- 
motors you need to keep war ; : Aihes.. a ; 
production on schedule. ing the RIGHT motor that will insure highest 
Bulletins MU-176, MU-182 operating efficiency. 


and MU-183 describe the com- 
plete line of Wagner motors. 
Copies of these bulletins will be 


come WagnerElectric Grporation 


ESTABLISHED 189I 


6454 Plymouth Avenue, St. Louis, Mo., U.S. A. | 
ELECTRICAL AND AUTOMOTIVE PRODUCTS |! 
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WASHERS 


THE WASHER THAT HAS THE EDGE 


Listed on Government Ordnance Standard Prints BEAX 1-2-3-4-7-8 
Shown on AN936 (Army-Navy Aeronautical Standard) 
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PROMPT DELIVERY ON MANY SIZES 





Above is a “close-up” of a released 
EverLOCK Washer showing exactly 
what happens when a half turn—or less 
—brings its powerful spring tension 
and multiple wide chisel edges into 
positive locking action. 

The full width of each of the twenty 
teeth has left indisputable evidence on 
both work and nut of having been firm- 
ly anchored against vibration, strain, 
expansion or contraction. This power- 
ful flexing action on many wide chisel 
edges .. . multiplying the area of re- 
sistance... is found only in EverLOCK 
Washers. Combined with this double 
indemnity insurance against loosened 
bolts, nuts and screws are important 
savings in assembly time .. . distinctive 
safeguards against stretching of bolts 
and screws, and the distortion of 
threaded parts. 


Wire, phone or mail your orders 
today. 


DRILLING MACHINE MANUIFA;CTURERS , SINCE +27 6 
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Our GISHOLT Type “U” Dynetric Balancing 
Machine quickly and accurately measures and 
locates the amount of unbalance in rotating parts 
such as fans, generator and motor armatures, 
pump rotors and crankshafts. 


Vibrations as small as .000025” caused by an 
unbalanced part generate a voltage in the electrical 
system directly proportional to the amplitude of 
the vibrations. This voltage is greatly amplified 
to obtain distinct, reliable readings. 


Two Ohmite Rheostat-Potentiometers are em- 
ployed in the amplifier to give an accurate adjust- 
ment of the current generated. They make possible 
quick, easy adjustment of the electrical system to 
show the exact location of the unbalance and the 
amount of correction necessary. An Ohmite 
Model “J” (Knob “A”) is used for fine adjust- 


CHMITE MANUFACTURING COMPANY 
4804 WEST FLOURNOY STREET ¢ CHICAGO 44, U.S.A. 


Send for Catalog and Engineering Manual No. 40 
Write on company letterhead for helpful 96-page 
guide in the selection and application of rheostats, 
resistors, tap switches, chokes and attenuators. 


a 





(Knob “B’’) for 


ments. Ohmite Model “L” 
coarse adjustments. 


This is another example of the contribution of 
Ohmite Rheostats to precision accuracy in a wide 
variety of applications. Their time-proved design 
and construction insure permanently smooth, 
close control. There are ten wattage sizes from 
25 to 1000 watts, in straight or tapered winding, 
in single or tandem units. Ohmite Engineers are 
glad to assist you on any problem. 
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All structural metals are affected to a vary- 
ing degree by corrosive agents. Aluminum 
alloys, of course, are highly resistant to much 
of this attack, accounting for their wide- 
spread use in many types of equipment. But 
even aluminum sometimes requires extra 
care to extend its life—cathodic protection, 
inhibitors, protective coatings. 

The airplane builder employs cathodic 
protection when he uses aleclad aluminum 
alloy for the skin of his plane; the outer coat- 
ing of this sheet electroly tically protects the 
inner, high strength aluminum-alloy core. 
Processing equipment is similarly protected 
when zine strips are added to sidetrack the 


attack from the aluminum. 


REG TM. 
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POTENTIAL 





The question, “Will cathodic protection 
work for me”’, is continually being answered 
by Aluminum Research Laboratories for 
buyers of Alcoa Aluminum. The test is made 
by duplicating the materials to be employed 
in the equipment, and by simulating service 
conditions, If zine proves anodic to the 
aluminum alloy, it is safe to say, “Cathodic 
protection will work there”. 

If you are wondering how to extend the 
life of your equipment, call on Alcoa. Our 
engineers and chemists have spent a life- 
time perfecting ways of making Alcoa 
Aluminum Alloys serve best. ALUMINUM 
Company or America, 2179 Gulf Building, 


Pittsburgh, Pennsylvania. 


ALCOA VALUMINUM 
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“EARTH'S MATERIALS’ 


are not Porcelain Insulation 





Porcelain Insulation is *“Earth’s material 
turned back to rock.” Flint, Feldspar, Clay 
blends, Tales and Whitings are mixed and 
blended to form precisely the product you 
specify. Changes can be made almost at will. 
Modern technological improvements in firing 
at carefully controlled temperatures have 
extended widely the applications of Electrical 
Porcelain Insulation. 


You submit your blueprint and specifications. 
We can mold the piece exactly, uniformly, to 
any number, and finish the job promptly. 


Competent engineering service is available 
in any of the companies listed. Let them 
help you with your insulation problem. 








Sponsored by the following members of the 
ELECTRICAL PORCELAIN SECTION 
NATIONAL 

ELECTRICAL 
MANUFACTURERS 
ASSOCIATION 








THE AKRON PORCELAIN CO. 


3000 CORRY ave AKRON 14. OHIO 


THE CERAMIC SPECIALTIES CO. 


444 WEST SIXTH STREET, EAST LIVERPOOL, OHIO 
THE COLONIAL INSULATOR CO. 
973 GRANT STREET, AKRON 11, OHIO 
ILLINOIS ELECTRIC PORCELAIN CO. 


PO BOX 272, MACOMB, ILL 
KNOX PORCELAIN CORP. 


KNOXVILLE |, TENN 
THE LOUTHAN MANUFACTURING CO. 
2000 HARVEY AVE. EAST LIVERPOOL, OHIO 
PORCELAIN PRODUCTS, INC. 

1241 WEST FRONT STREET, FINDLAY, OHIO 
SQUARE D COMPANY 
6060 RIVARD STREET. DETROIT 11, MICH 
THE STAR PORCELAIN CO. 


71 MUIRHEAD AVE, TRENTON 9, N. J 


THE UNIVERSAL CLAY PRODUCTS CO. 


1501 E. FIRST STREET, SANDUSKY, OHIO 
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THE NEW WIRE INSER 


The “Heli-Coil’ Bushing of stainless 

steel or phosphor bronze wire engages 

screw threads of the American National 

System. Protects tapped threads in 

light metals and plastics agains! abras- 
; ion, seizing or galling. 


THE OLD HEAVY 


cor tenes wr oe INSERTS YOU SAVE.. 


bulky. It, therefore, tends to 





restrict design. Internal and 


external threads are sometimes 
not concentric. 


Can be installed with simple 
hand or power tools in one- 
. fourth the time required for 
Aircraft engine builders and many other manufactur- solid screw bushings. 


ers save valuable man-hours through the use of 


“Heli-Coil’’ Screw Thread Inserts in three ways: 4 WEIGHT 
ae 








1. They can be installed in one-quarter the time re- 


Weighs one-fifth as much as 
quired for solid screw bushings. 


the screw bushing of the same 


di 
2. They speed up maintenance, because they can be aan 


removed and replaced quickly in the field. SPACE 
Occupies less than half as 
much cross sectional area as 
solid bushing, permitting more 
latitude in design. 


METAL 


Made from precision-shaped 


3. They can be manufactured four times as fast as 
solid bushings. 


“Heli-Coil” Inserts provide a quick, simple and inex- 
pensive method of protecting tapped threads in alu- 
minum, magnesium and other materials, against 
abrasion, stripping, seizing or galling. They also 
render important service in salvaging parts contain- 











ing tapped threads that have stripped or worn over- wire with no waste, requires 
size. about one-tenth as much metal 
os solid bushing made from 
Send for Bulletins 237 and 238. gum bor stock. 
i THE SCREW SYSTEM WITH THE ANTI-FRICTION THREAD LINING. 


U. $. ond Foreign Patents Issued and Pending. 


AIRCRAFT SCREW PROOUCTS COMPANY, wc. 


. | 47-23 35th STREET © LONG ISLAND CITY,1,N.Y. 





ANUARY 19. 13 
yg | JANUARY 1944 





MILLIQNS MORE IN “44 


r BOERERE 7 | 
if rheeeeee “J 


NEW PLANT —To meet increased demands for IRC resistors it became apparent early 
last year that a new IRC Plant was the only solution. From the blueprint stage, in 
January of °43, the project became a functioning reality by Fall. Now both great plants 
are turning out huge quantities of resistance devices for war needs. 


NEW STAR—Twenty-four hours a day . . . seven days per week, right through the 
calendar! That's been the pace at IRC ever since war was in the rumor stage. During the 
months of actual combat, while we couldn't work longer hours, we've worked succes- 
sively harder to reach the seemingly unattainable quotas established for us by those 
charged with supplying our Fighting Forces. That we've done a creditable job is attested 
by the fact that our Army-Navy E pennant now flies a second white star “‘for great and 
continuing contribution to the cause of freedom.”’ 


ACKNOWLEDGEMENT—Despite the many problems of wartime construction 
and procurement, IRC’s new plant was equipped and ‘‘in production’’ with minimum 
difficulty. To commemorate the spirit of cooperation which made this achievement 
possible and to give credit where credit is due, we've prepared a booklet entitled *‘Report- 
ing on Plancor No. 1666."’ A copy will be gladly sent to interested executives 


INTERNATIONAL RESISTANCE COMPANY 


405 N. Broad Street - Philadelphia 8, Pa. 
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IN THE TIGHT SPOTS IT’S A STAR! 


This new and distinetive Star trademark symbolizes 
the modern slectric motor Sympalizes, 166, Stars 
modern engineering and production services 

Through this service, Siar makes its motars fit the 
actual “tight spots” of the machines of war—and 
gives tham the power and stamina to mest the tight 
spots’ of battle . And threugh this same S6rvics, Star 
will Bagineer the “ight. spots” of many: ‘postwar 
industrias as it. has done fo. sdecatstelly ol il the 
industries s now served 


POWER PACKAGED AS YOU NEED IT 


MOTOR COMPANY, BLOOMFIELD, 


N. J. 
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They wanted wire, tube 
and sheet in 


...and found the strong, corrosion- 
resistant metals they sought 
among the Inco Nickel Alloys 


Are you looking for metals in ultra-fine sizes for es- 
sential applications today...or for your new products 
after the war? 

Do you want...in addition to the split-hair size 
...metals with strength, toughness and high resis- 
tance to corrosion? 

Then take a look at these examples of how INCO 
Nickel Alloys can be produced in practically any 
form or size you may want for applications that need 
a rustless corrosion-resisting material with high me- 
chanical properties... 


THE WIRE shown in the magnified photo above 
knotted around two strands of human hair is 0.0009” 
thick. A pound would stretch 80 miles. It is a regular 
commercial product of the Driver-Harris Co. 


THE TUBING, smallest ever drawn, is compared 
with a mosquito’s stinger. Outside diameter of this 
nickel tube is 0.0019”; inside diameter, 0.0004”. 
Superior Tube Company produces commercial tub- 
ing in INCO Nickel Alloys as small as 0.010”, outside 
diameter. 


THE STRIP is .00075” thick... one-third the 
thickness of this page. It would take more than 1300 
strips to equal an inch. This nickel strip is made by 
Somers Brass Company for regular commercial use. 


In addition to their group properties of high strength, 
toughness and corrosion resistance, individual INCO 
Nickel Alloys have specialized properties for appli- 
cations requiring high-temperature strength, special 
hardness, resilience, etc. 

“Tremendous Trifles’ a booklet which discusses 
the properties, sizes and forms of 8 INCO Nickel 
Alloys will be sent to you on request. Please give 
Company, Name and Title. Address: 


THE INTERNATIONAL NICKEL COMPANY INC. 
67 Wall Street, New York 5, N. Y 


INCO NICKEL ALLOYS 


MONEL + “K” MONEL - “S” MONEL - “R” MONEL 
“KR” MONEL - INCONEL - “Z” NICKEL - NICKEL 
Sheet... Strip... Rod... Tubing ...Wire...Castings 
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NICKEL ALLOY WIRE ——> 


MOSQUITO'S 
STINGER 


EDGE VIEW OF A PAGE 
FROM THIS MAGAZINE 





<€— HUMAN HAIR 








EDGE VIEW OF 0.00075-INCH 
NICKEL STRIP 


MAGNIFIED APPROX. 25 TIMES 
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DRIVE A SPIKE right through both nut and bolt, so the nut 


can't budge. Now vibrate the assembly just as it would vibrate in 
ordinary use. 





—the nut did not move, but the strain and vibration of metal on 
metal wore the other parts loose—dangerously loose. Wear by 
abrasion, and bolt stretch etc. loosen every vibrating part. 

Now keep the spike in but add a strong Kantlink spring washer,— 
then vibrate it just as you did in the first test! 


Yes, still tight, because the strong Kantlink spring reaction held it 
tight. The Kantlink Spring washer expanded exactly as fast (and as 
far) as the inevitable wear tended to loosen the parts. 

There is no substitute as economical. No fixed nut nor any short 
range multi-toothed washer can possibly equal the great holding 
power of a wide-range live spring—a big helical spring such as 
Kantlink. 

Let us send you samples—send details of your application. Test 
and compare them on the same job with any type of nut, or with any 
other type of washer. Kantlinks can’t lose a real test. Try them for 
efficiency, economy and real safety. 


Write today for descriptive folder. 
THE NATIONAL LOCK WASHER COMPANY 
NEWARK, N. J., U.S.A. 
JANUARY 1944 




















Before After 
vibration vibration 
it's it's 
tight loose 
Before After 
vibration vibration 
it's it's 

tight still tight 
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AURMA-HUFFMANK, 
“CARTRIDGE™ 


NORMA-HOFFMANN BEARINGS CORP’N, STAMFORD, CONN. 
TO WIN THE WAR: Work—Fight—Buy War Savings Bonds! 
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BALL BEARING 


\ 
Wea. 





INTO A PINT MEASURE 
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And, “‘by the same token,’ you can’t get as much grease 
into a single-row-width “‘sealed”’ ball bearing, as goes into 
the double-row-width “CARTRIDGE” BALL BEARING of 
equal bore and outside diameter. Look at the section 
drawings herewith, and you'll see why. 
the Siigle-T6W-width shielded or ‘“‘sealed’”’ bearing, 
© that very small grease space inside the sealing plates. 
te further that there is no space available for a highly- 
. truly grease-tight seal. 
Now, in contrast, see that big grease reservoir between 
the seals, in the “CARTRIDGE” BEARING section—pro- 
viding at least DOUBLE THE GREASE CAPACITY of the 
shielded or “‘sealed’”’ bearing, and greatly extending the 
fig intervals. Note, too, how the wide, inwardly-ex- 
8 seal flanges, and the oil grooves on the inner ring, 
Q AN IDEAL SEAL THAT PREVENTS THE ESCAPE 
SEASE AND EXCLUDES DIRT, whatever the shaft 


angle. 

Furthermore, the “CARTRIDGE” SEALS ARE REMOV- 
ABLE AND REPLACEABLE, should you wish to inspect the 
bearing or change the grease. And the refilling plug makes 
it easy to put in a new charge of grease. You can’t do this, 












with the ordinary shielded or ‘“‘ 
permanently sealed. 

QUALITY, too, is just as vital as QUANTITY, in the 
grease in your bearings. So, every “CARTRIDGE” BEARING 
leaves our factory, packed with NORMA-HOFFMANN 
“STABILITY-TESTED” GREASE, which has great resistance 
to oxidation as well as excellent lubricating properties. 

Summing up ... all these distinctive.features.of,the 
NORMA-HOFFMANN “CARTRIDGE” BALL BEARIN 
mean prolonged bearing life, less lubrication attention 
and lower maintenance cost. Write for the Catalog 
enumerating many additional advantages. Let our engi 
neers work with you. 


sealed’’ bearing, which is 
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HEINEMANN is 
MAGNETIC pee 


CIRCUIT BREAKER ' weart 





This MECHANICAL HEART 


(or Latch Mechanism) does double duty... 





No. 1 It opens breaker with least mechanical delay ... 


| When the armature engages the lower leg of the lock (a) it rotates 
the lock enabling the tooth of the catch (b) to pass through the cut 
portion of the lock (c), thereby breaking the toggle and releasing 
| the contacts which are under heavy spring pressure. Of all known 
latches, this mechanism operates with the least amount of friction. 


No. 2 It opens breaker independent of handle operation. 


Send for 
CATALOG 40 The relative position of the catch to the carriage remains the same 
showing as in Fig. 1 whether the handle is in the “on” position or turned 
Complete Line to the “off” position, when the contact is broken manually. The 
| . . e,° 
and latch collapses only under overload or short circuit conditions— 
Engineering and it does that even if the handle is purposely held in the “on” 


| Data position. Fig. 2 shows the latch on its way to the collapsed position. 


| HEINEMANN CIRCUIT BREAKER CO. 


Subsidiary of Heinemann Electric Co., Established 1888. 
99 PLUM STREET TRENTON, N. J. 
























































*...and to my daughter, Abigail, | bequeath my good Brass skillet” 


IFE was earnest and frugal . . 

inflation was a purely physical 
phenomenon . . . when the colonies 
were young. Implements of living 
were painstakingly made of the long- 
est-lived materials, to last from gen- 
eration to generation. And so it was, 
naturally, that good honest brass was 
wrought into kitchen utensils, warm- 
ing pans, andirons, vises, tankards, 
table plate, and other basic necessi- 
ties. These were heirlooms, often 
taxable, always specifically mentioned 
in wills, usually important considera- 


tions to dowry-minded wife seekers. 


And the honest qualities that made 
brass a respected household servant, 
then, have made it a well-nigh uni- 
versal servant since. To industry, in 
thousands of uses, brass has brought 
the otherwise impossible combination 
of advantages of strength, ductility, 
resiliency, with ready machinability 
and extraordinary durability ... plus, 
when needed, a lasting decorative 
value that runs the spectrum from 
rich russet to corn-tassel gold, And 
it is a fact worth remarking that in 
many of these uses, no satisfactory 


substitute has ever been tound for 


brass. For the simple reason that 
brass, like a faithful friend, wears we// 
in every aspect of its character. 
This is how brass has been re- 
garded . . . and also how it has been 
made... for the past ninety-three 


vears, in the mills at Bristol. 


THE 
BRISTOL BRASS 


CORPORATION 


Vakers of Brass since 1850, Bristol, Conn. 





How much 
EXPERIENCE ¥ 
in a bushing? 


Simple looking item, isn’t it? Just a plain 
plastic bushing, about the size of a wedding ring. 
But it took a lot of plastic experience to lay out 
and make the mold to press it most rapidly and 
economically, with inside and outside diameters 
concentric, and held to tolerances of .004’. 

That experience goes as far back of presses 
and mechanical equipment as successful mili- 
tary operations go back of planes and tanks 
and guns. It calls for detailed knowledge of the 
history and workings of plastics ... failures as 
well as successes, 

Any plastic job requires first, ability to de- 
cide if it is a plastic job. Then the specifications 
must take into account the characteristics and 
peculiarities of the many kinds of plastic ma- 
terials. Only when these points are determined 
does the time come for designing and making 
molds (which we always prefer to do ourselves) 


and putting the job on the presses. 


General Industries. If you will tell us what you 
want plastics to do, we'll put our experience to 
work. We'll suggest the right material. We'll 
design and make your molds. We'll meet our 
delivery promises. (Or, we might tell you that 
we think it is NOT a plastic job.) 

Right now, our equipment is working on 
Uncle Sam’s priorities. But when Victory is won 
we'll be ready to put our experience and facili- 


ties to work for you. 


THE 






ENERAL 


NDUSTRIES 


COMPANY 


PLASTICS 


Elyria, Ohio 


MOLDED 


Molded Plastics Division ®@ 











Chicago: Phone Central 8431 
Detroit: Phone Madison 2146 


Milwaukee: Phone Daly 6818 


That’s the kind of experience you meet at Philadelphia: Phone Camden 2215 
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Engineered with the proper material 


= 


for your particular application 
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Buy War Bonds 


for great 


achievement” & COIL FORM Ad SPECIAL 


STUPAKOFF CERAMIC AND MANUFACTURING CO., LATROBE, PA. 
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VARIABLE SPEED MOTOR DRIVE 


pMOT-0 TROL 


AUTOMATICALLY 

my HOLDS SPEED 
STEADY UNDER 

VARYING LOADS 
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POWER 
TRANSFORMER 






Wide, Stepless Speed Range 
Automatic Speed Regulation 
Smooth, Fast Acceleration 


Automatic Current Limitation 


Once speed is set, MOT-O-TROL, the new Westinghouse motor 
control, maintains pre-set motor speeds under all loads and makes 


possible new, wide-range stepless selection of motor speeds. 
STANDARD ; — : ; 
MOT-O-TROL CONTROL With the precision of electronics and finger-tip control, 


CARE STATION MOT-O-TROL operates d-c motors from an alternating-current 
source. It is a marked improvement over conventional d-c motor 
drives, even where d-c is available. 


All drive speeds are controlled by one dial. MOT-O-TROL 
equipped machines have only one rotating element . . . the driving 
motor. Vibration problems are minimized, acceleration is smooth, 
starting shock and current peaks are reduced. Other available 
MOT-O-TROL functions include: dynamic braking, reversing, 
inching forward, inching reverse. 


D-C SHUNT 


Send for booklet B-3256 or call your Westinghouse Office for com- 


plete information. Westinghouse Elec. & Mfg. Co., E. Pittsburgh, Pa. 
J-21284 








Westin nghouse 


PLANTS IN 25 CITIES. 


ONICS ATIMORK . 


Chive MOTOR CONTROL 


OFFICES EVERYWHERE 
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THE POST-WAR 
PRIORITY LIST for South Bend Lathes 


is that it be placed in good faith. 


When your order is received, we will issue a 
numbered Post-war Priority Certificate. As soon as 
materials and manpower are released for civilian pro- 
duction, South Bend Lathes will be shipped in accord- 
ance with the Priority Certificates. Certificate holders 
will receive the first South Bend Lathes to be thus! 
released, up to 80% of our production. The remain.) 
ing 20% will be reserved for returning service men 
who may need lathes. 

All standard South Bend Lathes, embodying 
improvements developed in meeting exacting war p 

Post-war employment and prosperity depend —_ duction needs, will be available. No revolutionary m 
upon quick resumption of normal peace time civil- els or design changes are to be expected. There 
ian activities, production, and services. To furnish be no price increase—unless material or labor cos 
lathes first to those who will be ready to use them _ or other conditions beyond our control, require it. 
(but cannot qualify for a war-time priority) South Here is a practical first step in putting your post 
Bend Lathe Works now offers a practical post-war plans into action. South Bend Lathes are ma 
war priority plan. in a variety of sizes and types, 9” to 16” swings. Send 

To take advantage of this plan, place an order _ for Catalog No. 100-C and full information on thif 
now for the lathes you want. No down payment, no plan. Disses the lathes that meet your needs... place 
deposit is required. Should conditions necessitate, an order now, and be sure of earliest | 
you may cancel the order at any time. All we ask possible delivery. 


SOUTH BEN 


Buy War Bonds Now...Save for Lathes | LatHes 


SOUTH BEND LATHE WORKS 


SOUTH BEND 22, INDIANA e¢ LATHE BUILDERS FOR 37 YEARS 


142" South Bend Lathe 13” Scuth Bend Lathe Series 1000 South Bend 9°’ South Bend Lathe 10°’ South Bend Lathe, 16” South Bend Lathe 
Bed Lengths: 5° to 10° Bed Lengths: 4‘ to 7° Turret Lathe, 10’°Swing Bed Lengths: 3’ to 4/2’ Bed Lengths: 3’ to 4/2 Bed Lengths: 6’ to 12° 
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“What's Your Problem?” 


says *Romey 





“Our Representatives 


Are Still on the Job” 


“Rome Cable representa- 
tives are still on the job. 
A call from you will bring 
one of these men to help 
you keep up-to-date on 
directives which regulate 
the use of cable in the 


electrical industry. 


“Our boys know your prob- 
* lems. They live with them 


just like you do. 


“It is this first hand infor- 
mation that has enabled 
us to put into Rome Cable 
products the stuff that has 


*Copr. 1943 RCC 


made them popular.” 
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RAME CABLE 
CORPORATION 
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This Aircraft Relay 
Is a Military Secret 


In wartime, we can’t mention names or tell the 
story in full. But the facts are not without sig- 
nificance, even with many details omitted. 


One of the first types of aircraft relay to be 
accepted for military use was equipped with 
Mallory contacts. As planes improved, and greater 
performance was demanded, the relay needed 
further development. The manufacturer needed 
a better material—and, being pressed for de- 
livery, he needed it fast. 


Thanks to Mallory engineering research, it was 
possible to recommend a new material manu- 
factured by an entirely new metallurgical process 


—Elkonite* G-12. When this was backed with 
Mallory 3 Metal, the improved specifications 
were met. Production was started without a 
moment's delay because previous development 
had paved the way. 


Like the relay manufacturer of this story, many 
design engineers prefer to consult Mallory firs¢ 

often while plans are still on the drawing 
board. They ve learned that Mallory engineering 
saves time and money: that it frequently antici- 


pates tomorrow's trends. Why not bring your 


next problem to these same engineers who, for 
over a period of twenty years, have earned for 
Mallory the name of “Contact Headquarters.” 











P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA \r 


For Liberty and Justice for 
ili—Buy More War Bonds! 


w f : 7 
dj 


mark ol BP. R. Matiory & Co., Inc., for eectric contacting elements 


ow — & CO..Inc. Y 
ELECTRICAL CONTACTS AND CONTACT ASSEMBLIES 
NON FERROUS ALLOYS, POWDERED METAL PARTS 
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... Since we changed to 


AMERICAN 
PHILLIPS SCREWS 
that drive straight and 


set up tight... with no 
burred heads or scarred work 


Every fastening made with American Phillips Screws is a clean, strong fasten- 
ing... the first time it’s made. No crooked screws to be re-driven. No burred and 
broken screw-heads to be backed out and replaced. No holes to be re-tapped. 





Neither are there any gouges on the work-surface, to cause rejection of 
finished material. For the Phillips Driver engages the American Phillips Re- 
cessed Screw Head in a firm contact, making one single, self-aligned driving 
unit that stays put until the screw is turned up tight and flush. There’s no wob- 
bling at the start, no physical strain in the driving operation. So women and 
inexperienced men can keep up the work-pace, without difficulty or undue 
fatigue. And output increases as time-per-fastening is cut...as much as 50%. 


In addition, there are special advantages to American’s brand of Phillips 
Screws: Full Value, assured by automatic weigh-count. Piece Inspection of head, 
thread, and point. Delivery Service, maintained by, high-speed production. 
Engineering Service, at your service on any special fastening problem. That's 
why more and more buyers of screws specify: “American brand’. 


scREW CO: 


AMERICAN £ ISLAND 
PROVIDENCE, on 
Chicago: 589 


Detroit: 502 Steph 


{llinois Street 
enson Building 
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Beauty greets the prospect’s eye as the sales- 
man swings wide the refrigerator door. (It’s a 
prewar scene, of course, when civilian products 
were being made.) The designer combined 
aluminum and a plastic, each material supple- 
menting the other, to give his refrigerator the 
most sales appeal. 

Here, fine appearance was the primary 
reason for using aluminum and _ plastics in 
combination. Aluminum also provides 
high strength, rigidity and permanence 
of dimensions which are important on 


many jobs. Furthermore, combining Alumi- 


Ytlumtuum aud Plasties 


TEAM UP TO DO A SELLING 


JOB 


num with plastics adds no unnecessary 
weight. 

Imagineering aimed at doing new things 
new waVs is certain to discover that aluminum 
and plastics, working as a team, can do many 
things better than either can do alone. Manu- 
facturers are quite likely to find that their 
products are improved, production methods 
simplified and costs reduced, 

To engineers who are doing this kind of 
Imagineering, Alcoa offers assistance. Write 
ALUMINUM Company or America. 2179 Gulf 


Building, Pittsburgh, Pennsylvania. 
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Whterce 
Switches 


For sixty odd years the Durant Manufac- 
turing Company of Milwaukee, Wiscon- 
sin, has been engineering and manufac- 
turing rugged industrial type counters. 


Durant has always been insistent upon 
quality of the parts which go into their 
product. Their use of Micro Switches in 
this Motor Reset Productimeter is a typi- 
cal example of their fine engineering. 


This Reset Productimeter measures pre- 
determined lengths of insulated cable and 
automatically coils the cable on large 
reels. When the predetermined length has 
been wound, a Micro Switch inside the 
counter housing starts a small motor 
which resets the counter at the predeter- 
mined setting for the next operation. The 
reset cycle is approximately 4 seconds. 

One of the Metal Clad Micro Switches 
shown adjacent to the motor operates a 
flying shears which cuts the cable. An- 
other controls the mechanism which 


Micro Switch Corporation, Freeport, Illinois 





operate auxiliary 





leads the severed ends into a waiting reel. 
The third starts the reel winding when it 
is set and ready to go. 


This is but another example of the wide 
range of application, precision, speed, 
long life and absolute dependability of 
Micro Switch. It is typical of the vital 
role which Micro Switch is playing in in- 
dustrial machinery of every typeand kind. 
New products now being designed will 
use hundreds of Micro Switches in hun- 
dreds of different ways. For Micro Switch 
can be built to meet any specifications 
required. The basic Micro Switch is only 
11/16” x 27/32” x 1 15/16", and weighs 
less than an ounce. Thousands of special 
housings, actuators, and electrical char- 
acteristics are available now, and new fea- 
tures are being added every day. 


Let Micro Switch engineers help you 
solve your design problems that call for 
the unusual in precision switching. 


Branches: 43 East Ohio Street, Chicago (11) 


11 Park Place, New York City (7) ¢ Sales & Engineering Offices: Boston « Hartford « Los Angeles 


\ os Guy all the Goude you cau! 





wire cutting and reeling 


equipment...and reset this 


PRODUCTIMETER 


in 4 seconds 







WIRE sOR aT 
SURART RAIOPREF, 


“I Re 
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The basic Micro Switch is a thumb-size, 
feather-light, plastic enclosed, precision 
snop-action switch that operates on force 
differentials as low as Y% ounce and 
movement differentials as low as .0002”. It 
is listed by the Underwriters’ Laboratories 
with ratings of 1200 V.A. loads from 125 
to 460 volts A.C. It can be supplied in a 


wide variety of housings and a broad 


range of actuating mechanisms. 


The trademark MICRO SWITCH is our property and identifies switches made by Micro Switch Corporation ® 1943 





MICRO SWITC 
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F 
'FOR MAGNET WIRE THAT MUST 


MEET SPECIFICATIONS 
ALL THE WAY— 





® When you specify WINCO magnet wire, 
there’s one thing of which you can be certain: 


Every inch of the delivered product will be 
found uniformly accurate and free from variation. 
It will have the required electrical properties, flexi- 
bility, tensile strength, laying speed, etc. 


Modern wire making methods, mercury process tests 
and exacting WINCO supervision, guarantee that any 
order for magnet wire products, whether it be for a 
single spool or a million pounds, must meet specifications 
all the way. 


If you have a magnet wire problem of any nature 
our engineers and complete facilities are at your disposal. 
Send product blue prints or specifications for our recom- 
mendations. Or if you wish samples for test, we will be 


glad to cooperate. 
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ENAMELED COPPER 
ENAMELED IRON 
ENAMELED ALLOY 
ENAMELED ALUMINUM 
TWISTED MULTIPLES 
PARALLEL MULTIPLES 
SILK COVERED 
COTTON COVERED 
CELANESE COVERED 
GLASS FIBRE COVERED 
LITZENDRAHT AND 
SPECIALS TO ORDER 
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THEY CAN'T THROW A 
Monkey Wrench 
: INTO YOUR 


Unusual degree of protec- 
tion against motor damage 
offered by end head de- 
sign that guards against 
falling chips, plaster, dust, 
liquids .. . everything! 


| 

a line with the modern trend toward a more pro- 
tected type of motor, the new Robbins & Myers 
Uni-Shell Direct Current Motors combine a high de- 
gree of mechanical protection with ease of commutator 
and brush inspection. They are completely modern in 
mechanical construction and electrical performance. 
All types, whether shunt or compound-wound, are de- 
signed with interpoles, assuring long, trouble-free 
operating life, with good commutation and the mini- 


mum of brush and commutator wear. 





SHIPMENT NOW! 


Ample stock on all types of integral motors on hand as this 














ce eaaet nt 
MOTORS 





In} addition, you can enjoy the benefits of flexible 
mounting provided by Uni-Shell interchangeability. 
For shell length, diameter, base mounting holes, shaft 
dimensions, height of shaft above base, head fit, and 
bolt circle mounting for heads are exactly the same on 
these d. c. motors as on the a. c. types. 

Get all the facts on profitable d. c. motor application 


by asking for your free copy of the new, helpful, 20- 
page R & M Uni-Shell Motor booklet, today. Also, 


talk to a representative, if you like. 





goes to press. Wire or phone your inquiry. al 
j | ROBBINS & MYERS, INC., Motor Division, Springfield, Ohio 

| Please send my free copy of the new, informative Uni-Shell 

] Motors booklet. 
y PONG ais (ie Rseetecsdnacceeceueserdenees PS cctctiinvesews 
ROBBINS €e MYERS ec —INC. — Dire dawieeasicaceauue tes WatuR modems ceeearcuucosuecenees 
MOTOR DIVISION, SPRINGFIELD, OHIO ve satan tatininialad niainicinetaaintas ee ee ee ee ee ee 
CII i a 6060060000 6s 06 Kets cede wesesedeend MOE Sci ce aencnendwne 


HOISTS & CRANES © MACHINE DRIVES * FANS © MOYNO PUMPS © FOUNDED 1878 
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OF FORMING FORMICA SHEETS 


War production has resulted in the development of new ways 
of forming completely cured Formica sheets. This method is 
highly successful commercially and at North American Aviation 
where Plastic Engineer William Beech developed it. Many 
parts shaped in this way, are in regular production and use. 


Sharp bends can be made in the material without fracture. The 
inside diameter of the radius may be no greater than the thick- 
nees of the material. The method is simple and fast—in every 
way efficient from the production point of view. 


Formica so formed will not dent or deform under ordinary blows. 
It maintains its new shape under all conditions of humidity and 
climate. The parts are permanent, substantial and efficient. 


“The Formica Story” is a moving picture in color showing the 
qualities of Formica, how it is made, how it is used. It is avail- 
able for meetings of engineers. 


THE FORMICA INSULATION COMPANY 
4638 Spring Grove Ave., Cincinnati 32, Ohio 


THE TECHNIQUE 


Formica sheets are heated in an oven to a temperature 

somewhat higher than that at which they were cured—just 
under the blistering point. Then they are quickly inserted 
in a press with wooden or ‘‘Pregwood’’ forming dies and 
stamped into shape. When cold, the shape is permanent, 
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CONTINUING LEADERSHIP 


.-. through the war and beyond! 


The start of the new year finds instrument head- 
quarters still busy at it in the final drive for 
victory. Dependable WESTON instruments, in all 
familiar types, continue flowing in unprece- 
dented quantities to every battle front. In new 
types, too; for all during this period of stress 
WESTON development laboratories also have 


led the way ... continually meeting the new 





measurement problems of this mechanized war. 
Thus when instrument priorities are relaxed, 
WESTONS will continue as industry’s standards 
for all measurement needs. For, new measure- 
ment tools as well as old will be available in their 
most trustworthy form... here at instrument 
headquarters. Weston Electrical Instrument 
Corp., 582 Frelinghuysen Ave., Newark 5, N. J. 
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ke ory Standards . .. Precision DC and Specialized Test Equipment . 
AC Portables . . ” indineaatl Transfomers [WE STON Measurement and Control a 
. Sensitive Relays ...DC, AC, and Exposure Meters...Aircraft histanaioiina. 
ss twthchbourd and Panel Instruments. Electric Tachometers.. samy cer 


FOR OVER 55 YEARS LEADERS IN ELECTRICAL MEASURING INSTRUMENTS 
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Ve 
GOOD,FYEAR 


BRAKE AND WHEEL ASSEMBLIES | 


HILLS-McCANNI 


DOWMETAL 


MAGNESIUM ALLOY _ 


SAND CASTINGS 
Are Incorporated in these Units 


The anchor bracket shown at left is a typical 


example of the variety of castings our Foundry 







is called upon to make. This bracket is an 
essential part within Goodyear Brake and Wheel 
Assemblies for planes and must possess such 
structural perfection as to withstand extreme 
shock, pressure and strain, combined with sud- 


den temperature changes. 


Hills-McCanna has majored in unusual casting 
problems over many civilian years and our or-, 
ganized knowledge, experience, and equipment 
enable us to produce magnesium alloy castings 
required for any vital war need. 


- HILLS -Mc CANNA CO |; 


3003 N. WESTERN AVE. - CHICAGO 


PROPORTIONING PUMPS - AIR & WATER VALVES - CHEMICAL VALVES 
MARINE VALVES - FORCE-FEED LUBRICATORS - DOWMETAL CASTINGS 
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"2 Tropical heat, moisture, vibration, etc... . 
*) DeJur wire-wound potentiometers provide maxi- 
mum service and efficiency. Rugged, durable and 
SPECIAL dependable ... engineered to meet rigid govern- 
ment requirements. There’s a type fo fill your bill 
- .. or we'll build to special resistances. Technical 
More Purchases of War Bonds 


° | | 
Will Help Shorten The War data sent upon request. Our engineers will gladly 
assist you. 


ax = =— De Jur-Amsco (orporation 
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. SNEW YORK PLANT: 99 Hudson Street, New York City . CANADIAN SALES OFFICE: 


$60 King Street West, Loronte 
¥, 


ES a 7 r 
MEPANUARY 1944 - 











Tips for Designing Air Impelling Units 


















No. 9 of @ series 






































































[ 
EFFECT OF A NUMBER OF BLADES 
ON AIR DELIVERY, BASED ON A 
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NUMBER OF BLADES 











How many blades should a 


PROPELLER FAN HAVE e 


How will the number of blades in a propeller 
fan affect its air delivery in your product? 


Free air tests of a certain group of fans iden- 
tical in every way except number of blades 
showed the following results. The air delivery 
of 3-, 4-, and 6-bladed fans increased respec- 
tively 13%, 22% and 31% the air delivered by a 
2-bladed fan. These proportions vary somewhat 
according to the design of the fan. 


Increasing the number of blades ina propeller 
fan increases the fan's ability to build up and 


maintain pressure, and the percentage gain in | 
delivery under pressure rises more rapidly than 
in free air. 


Efficiency is practically unchanged by the 
number of blades, as power requirements vary 
according to the amount of air delivered. 


Quietness of operation is little affected by 
the number of blades when speed is constant. 


In deciding upon the correct air impeller for 
your product, costly changes and delays may be 
prev rented by consulting us during the early de- 
sign stages. There is no obligation. 


™ TORRINGTON 


MANUFACTURING COMPANY, TORRINGTON, CONN. 





MANUFACTURERS OF AIRISTOCRAT QUIET PROPELLER FAN BLADES & AIROTOR BLOWER WHEELS | 
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ASBESTOS CANNOT CARBONIZE 


-»- - USED EXCLUSIVELY 


ASBESTOS is a fibrous rock that has not 
changed in character for ages. It is the only 
known natural fibre that is absolutely incom- 
bustible. Asbestos is the protecting element 
in U.S. Motor windings. 


Life of a motor is proportional to the life of 
the insulation protecting the windings. If 
carbonization starts to progress, the insula- 
tion chemically and physically changes from 
an insulator to a conductor. Thus, destruction 
of the windings is threatened from failure of 
the very thing that was originally designed to 
protect them. 


Materials commonly used for insulation in- 
clude varnished cloth, oiled linen, paper, 
press-board, insulating varnish; but a// of 
these will carbonize. Not one of them is fire- 
proof. All of these, even the best, will dete- 
riorate under the temperatures at which 
motors are often called to operate. Repair 
shops, busy rewinding motors, furnish proof 
of the continuous carbonization of motor 
windings. 

Contrast such construction with the advanced 
U.S. Motor method of using Asbestos as the 
protecting element. While there is no way 
of protecting motors to guarantee perpetual 
life, the U. S. Asbestic Process of insulating 
windings infinitely increases motor life. Dan- 
ger of breakdown is minimized. 


Asbestos is the greatest of all pliable, heat- 
resisting materials because it cannot car- 
boni (That’s why asbestos is used in 
automobile brakes.) Being soft and flexible 
it is an insulation that can be folded and 
worked into the windings of U. S. Motors. 
Asbestos is a high heat conductor. It trans- 
mits heat away from the inside of the motor 
much faster than ordinary elements. 


U.S. MOTORS 


ASBESTOS-PROTECTED 


IN U.S. MOTORS 


When asbestos insulation was developed by 
U. S. Motors there was no manufacturing 
plant in the country which offered the facili- 
ties for processing asbestos fibre suitable for 
U. S. Motors application. No manufacturer 
of ordinary insulation was equipped, either 
with machinery or knowledge, to make as- 
bestic material of the kind required, so it 
was necessary for the U. S. organization to 
devise means for processing this material. 
The pure asbestos is first treated to render 
it moisture-proof. Sheet asbestos is cut and 
molded to conform with the perimetrical 
shape of each stator slot. Die-cut shapes are 
made to fit between coils and between phase 
windings where coil ends are nested. 

The impregnating compound, Asbestosite, is 
produced by reducing asbestos fibre rock to 
a very fine powder. This asbestos base is 
held in colloidal solution with high volatile 
diluents which are driven off after the com- 
pound permeates the windings. 

Through baking and particular curing means, 
the Asbestosite is hardened and forms a solid, 
intimately attached to and isolating every 
turn of windings. 
Asbestos-protection is an exclusive U.S. Motors 
feature, pioneered, patented and perfected by 
U.S. engineers. It’s the answer to long motor 
life. Request Bulletin 














U.S. MOTORS 


The heart of a motor is its hottest spot. 5. Sy. submerged in an impregnating tank of 
Asbestos is used in U. S. Motors to protect Soe. Oe | Asbestosite. The latter penetrates the 
the windings against heat. Barrier walls coco R Becoocs windings and surrounds each wire with 
of asbestos are inserted in each stator slot. eeck Foooe, a coating of asbestos. An interrupted cur- 
Coil separators of asbestos plate-board ‘ "e088, | eco rent is passed through the windings to 
are positioned to insulate and provide Ty Bon gently vibrate and isolate each wire. 


U.S. ASBESTIC PROCESS 


(A) Empty stator slot. (B) Formed cell of Asbestos. 
(C) Windings inserted. (D) Asbestosite (indicated 
in color) penetrates every interstice. 


heat-proof walls between coils in each 
slot. The lips of the asbestos barrier be- 
tween the wires and the steel are over- 
lapped at the tooth tips. This forms a cell 
of sheet asbestos between the copper wind- 
U. S. Horizontal Syncrogear Motor ings and the steel core. Then the stator is U. S. Horizontal Varidrive Motor 
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The QUALITY LINE of Power ) | 
VARIDRIVE MOTORS ....... - - for infinite speeds = (iS 


SYNCROGEAR MOTORS . . « for multiplied power 
UNICLOSED MOTORS... . . . . Horszontal and Vertical r7. Ss. M ‘@) y ZO) ey 
UNIMOUNT MOTORS... . - . . Horizontal and Vertical , , 
TOTALLY-ENCLOSED MOTORS ....: .: -; for hazadous services ES 
ABRO-TEST STANDS... .....---- Sor aircraft servicing 
AUTOSTART Grinders and Buffers 


U.S. ELECTRICAL MOTORS Inc. 


ATLANTIC PLANT: MILFORD, CONN. °* PACIFIC PLANT: LOS ANGELES, CALIF. 
Assembly Plant: Chicago. Branches: New York, Boston, Pittsburgh, 
Philadelphia, San Francisco, Seattle. Agents in all principal ciues. 








BALLS - BALL BEARINGS ROLLER BEARINGS 
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BALL AND BEARING COMPANY, ANN ARBOR, MICHIGAN 
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A 4 STAR PERFORMANCE 





that may be of great interest to you 





Naturally we are grateful for these star awards, 
which with the flag, total five “E” awards to 
Pollak. Each star added to our Army-Navy “E” 
flag symbolizes an additional six months of ex- 
acting service to our Army and Navy producing 
smoke screen generators, bomb racks, bomb 
shackles, fuzes, and other precision devices. 

If your postwar plans include the necessity for 
having a part or all of a prod- 


No doubt you appreciate the advantage you 
will have in postwar business if your products 
are ready to sell and deliver in record time 
when the war is over. This demonstrated ca- 
pacity of the Pollak organization to develop, 
engineer, and manufacture products correctly 
designed and efficiently made, in a required 
volume—and delivered on time—can be a valu- 

able asset to your company. 





uct manufactured for you, 
these awards have a direct 
significance for your com- 
pany. It is a definite merit 
rating for the Pollak Manu- 
facturing Company for do- 
ing the kind of job you will 
want done on your products. 





POLLAK 


PRECISION 
PRODUCTS 


The very same kind of 
service and skill which the 
Army and Navy have rec- 
ognized can work for you 
when the war is over. We 
suggest that you plan with us 
on the manufacture of your 
peacetime products now. 








POLLAK MANUFACTURING COMPANY - ARLINGTON, NEW JERSEY 


DEVELOPING DESIGNING - FABRICATING 


40 


STAMPING - SPINNING .- 


WELDING ~- FINISHING - MACHINE WORK 
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RECTIFIERS 


Built to Meet Specific D-c Needs 


General Electric is the only designer-manufacturer 


of Selenium, Copper-Oxide and Tungar Rectifiers. 





This is important to all who design equipment 
requiring rectifying units: it means G-E can give 
completely impartial advice on which type of 


rectifier will most efficiently, most effectively and 





most economically do the specific job you require 
of it. And the stacks ... whether Selenium or 


Copper-Oxide .. can be specification-built for that 





specific job. Address inquiries to Section A-144-12, 





Tungar and Metallic Rectifier Division, General 


Electric Company, Bridgeport, Connecticut. 


GENERAL @ ELECTRIC 
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Formula for 
a quick 
“Finish” 

Buy more 
WAR 


BONDS 


MAAS & WALDSTEIN COMPANY, NEWARK, N. J. 


PRODUCERS OF LACQUERS, ENAMELS, SYNTHETICS AND SPECIALTY FINISHES FOR ALL PURPOSES 
BRANCH OFFICES & WAREHOUSES: 1658 CARROLL AVE., CHICAGO, ILL. ¢ 1228 W. PICO BLVD., LOS ANGELES, CALIF. 








DATA 


ge Ratings: — 


ing 
_S. Voltage Rat 
“in based on wattage 
9 kv. max. 
10 kv. max. 


A problem solved, designed, and 
produced in ninety days — and 
made possible by longstand- 
ing research and experience. 


RATING 


Watta 
Itage and 
_— TYPE 1 tien 
ati 
Valve Maximum werlnee 
tance 
a 1.9 megohms red 
2.0 to 10 megohms i 
Above 10 megohms ease 
Maximum wattage Rating 
22 watts 
15 watts 
based on voltage 


es 
Resistance Tolerance nce +10%. 





a. M.S. Voltage Rating 
based on wattage 
15 kv. max. 
20 kv. max. 


Resistance Value 

hms 
Up to 3.9 mego 
4.0 to 20 megohms 
Above 20 megohms 

ting: — 

Temperature - re hot spot tempera- 
ation: 3 


M imum t le tolera 

Mini Uv accep ab 

aximum recommen 
: * 

ture for continuous oper 


: al 
Ambient plus rise enn 
soso recommended ambi : 


ture for full wattage ratings: 


icient:— 
erature Coeff - 
peoaaatansall 04% per degree C betw 


20°C and 130°C. 


fie 


Construction: — 
(a) Hermetically-sealed 
water immersion tests. 


to withstand salt 


: : _ 
(b) Designed to withstand circraft vibrati 


and 10g acceleration tests. 


=> 

- 

or 
* 3 
“11; 


se ai 


5-9/32" x 1-1/16" 
3600 ohms to 
100 megohms 


TYPE 2 
9-25/32" x 1-1/16" 
6800 ohms to 
100 megohms 


SPRAGUE MEG-0-MAX 


HIGH-RESISTANCE, HIGH-VOLTAGE RESISTORS 


Less than 3 months from the presentation to Sprague 
Koolohm Resistor engineers of the problem of design- 


vibration tests, salt water immersion tests, and tests 
ing high-resistance value units capable of dissipating 


for mechanical shock produced by rapid acceleration. 


power at voltages up to 20 kv. and at high ambient 
temperatures, the first Sprague Meg-O- Max Resistors 
were on the job! Moreover, they used practically no 
critical materials, were of smaller physical size, and 
presented a degree of resistance stability and mechani- 
cal ruggedness not available in other units,exclusive of 
costly wire-wound meter multiplier types! 

Entirely ae in construction, Meg-O-Max Resist- 
ors are formed of a series of molded segments. These 
are joined non-inductively, and the assembly is then 
encased in a hermetically-sealed, rugged glass envelope 
provided with ferrule terminals to withstand aircraft 


In addition to use as a high-voltage bleeder and as a 
broad accuracy meter multiplier for a voltage indica- 
tor, Meg-O-Max Resistors find many applications in 
measuring instruments, rectifier systems, high-voltage 
dividers, and as broad accuracy meter multipliers. Spec- 
ify Meg-O- Max for High - Resistance — High-Voltage 
requirements. 

Data sheets gladly sent upon request. Samples sent 
only on firm’s request, giving details of application. 


SPRAGUE SPECIALTIES COMPANY 


Resistor Division e¢ North Adams, Mass. 


A NEW DEVELOPMENT BY THE MAKERS OF KOOLOEHM INSULATED WIRE-WOUND RESISTORS 


TRADEMARK REGISTERED 
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vn the 0 oduchin of 


CONNECTORS - CABLES and 
PLASTICS for ELECTRONICS 


@ Wide experience in the 
field...close collaboration with 
the industry's leading engineers... 
adequate production facilities, os 
explain Amphenol’s leadership in 
the manufacture of | Army-Navy : 
Type Connectors, Conduit, and 
Conduit Fittings, Low-Loss Cable 
and Connectors, and Plastics for 
electronic applications. Amphenol 





A-N products are precision engi- 
neered to give lasting dependable 
operation. The greatly increased 
: production facilities at the Am- 
phenol plant expedite the handling 
of orders quickly and efficiently. 
Depend upon Amphenol quality, 
workmanship, and service! 


With complete specifications of all Amphenol. 
Products, technical data, charts, and helpful 
information— a guide book of electrical equip- 

ment used in aircraft, radio, shipbuilding indus- 
tries. Send your request on company letterhead. 


lity 


Mm AMERICAN PHENOLIC CORPORATION - CHICAGO (50) ILLINOIS 
IN CANADA + AMPHENOL LIMITED + TORONTO 











SHOCK? 





VIBRALERed, By 


This CLARE Type 
Withstands Them All! 












285 Ohms 
5000 Turns 


HICAGOD 


j, 
‘ 


EX Plok- 358 a 


G Relay 








S434 Formex 
 ¢.P. CLARE & CO. 






I 












Double arm armature assembly of stain- 
less steel shaft, operating in a marine brass 
yoke. Heelpiece, core and armature assem- 
bly of magnetic metal. 











HIS Clare Type G Relay has 

come through the rigorous tests 
of war with flying colors. Its abil- 
ity to withstand unusual shock, 
vibration and exposure has been 
proven time and time again in air- 
craft use, in radio equip-ent, com- 
passes and controls of a! kinds. 


Clare Type G isa short coil relay— 
just 2%" x 2%" x 1%" and weighs 
but 6% ounces. Coils are carefully 
wound to exact turns on precision 
machines. They are protected with 
a transparent acetate covering and 
are available impregnated with spe- 
cial varnish. The pile-up shown is 
of nine springs, but as many as 
twelve springs can be used. 
Permanency of the spring tension 
is assured by the way in which the 
spring pile-up is assembled. Heel- 
piece and pile-up are placed in a 
hydraulic press while automatic 
screw drivers tighten the high 
tensile screws which hold the pile- 
up to the heelpiece. 


CLARE 


Contacts of rare metals or special 
alloys can be used either flat or 
hemispherical and in sizes from 
.062" to.1875” diameter. The core, 
heelpiece and armature are made 
from the highest quality magnetic 
iron. This is purchased to rigid 
specifications and carefully an- 
nealed in precision controlled 
furnaces in our own factory. 


Type G like all Clare “custom 
built’’ relays can be accurately 
adapted to the specific require- 
ments of your design. We will be 
glad to work with you to that end. 
Let us know what your relay prob- 
lem is. Our engineers will be glad 
to put our years of relay experi- 
ence at your service. 


Send for the Clare catalog and 
data book. C. P. Clare & Com- 
pany, 4719 West Sunnyside Ave., 
Chicago (30), Ill. Sales engineers 
in all principal cities. Cable ad- 
dress: CLARELAY. 












High voltage Spring pile-up insulators of 
special heat treated Bakelite. Has mini- 
mum cold flow properties, low moisture 
absorption content; and permits punching 
without cracks or checks. 





Contacts are welded to nickel silver 
springs by special process. May be of 
precious metals or alloys in 12 different 
standard, or special, types and sizes. 








Spring bushing insulators are made of 
Bakelite rod under patented process. Re- 
sist vibration and withstand heavy duty 
service. 


LAYS 





“Custom-Built” Multiple Contact Relays for Electrical, Electronic and Industrial Use | 
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Such radio sounds as these, caused by insulation failure, 
might be amusing and of no consequence to you. But— 
suppose the mishap occurred on your product. That 
would be different. 

Let these vital nerve centers go wrong, in a toaster 
or a battleship—and anything can happen, from a 
ruined breakfast to a lost convoy. It’s important that 
the insulated conductor which causes controls and com- 
munications to “tick” be kept in the exact center of 
the insulation. 

That’s what you get with LEXEL insulating tape. 
LEXEL is center-sealed. The conductor is automatically 
and permanently centered and heat-sealed through 
every inch or mile of its length. Since no extra mate- 
rial is required as center-safety-margins, weight and 
space are saved. 

With center-sealed LEXEL (cellulose acetate butyrate) 
you also obtain high dielectric strength, high insulation 

. resistance, low moisture absorption, and flame retard- 
ing characteristics. Its space-saving qualities make 
LEXEL especially valuable for low-tension service, as 
in instruments, controls, lead-in and hookup wire and 
electronic circuits. 

Ask us for additional information and names of manu- 
facturers that supply LEXEL insulated wire and cable. 


CUSTOM-MADE INSULATION 


As a regular service, Dobeckmun engineers also develop lami- 
nated insulation products, custom-made to special purpose 
specifications, such as slot cell and phase insulation for motors, 
insulation for shipboard cables and other uses. If your require- 
ments are unusual, call on us. 








“LEXEL” is a registered trade-mark of The Dobeckmun Company, 


« 


ce BY: itl HF [ \ Ky | H COMPANY 





CLEVELAND, OHIO : OAKLAND, CAL. 
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The familiar Triplett trademark stands as a pledge of long service for 
those who require instruments that fasthfully retain their accuracy over 
the years. Engineers realize the importance of Triplett contributions in 
making better instruments. In Triplett laminated magnet construction, 
for example, exclusive methods give permanency and provide for uni- 


form scale linearity. Scientific heat-treating in automatic furnaces, fol-— 


lowed by peening of each lamination, and the use of selected “cut-off” 


segments insure uniform standard printed scale accuracy. Careful ageing 


of all magnets follows to provide unchanging permanency of strength. 


THE TRIPLETT ELECTRICAL INSTRUMENT CO.eBLUFFTON, OHIO 


Buy More 
War Bonds 


Model 625—0-30 D.C. Volt- 
meter (illus.) is one of 
today's most popular port- 
ables. This new design has 
a hinged dial cover for 
added protection; insulated 
molded case, and hand cali- 
brated mirror scale 4.58” in 
length. Furnished to an 
accuracy within one-half of 
One per cent. 






ELECTRICAL MEASURING INSTRUMENTS 
RADIO AND INDUSTRIAL TEST EOUIPMENT 
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rials, developed by 


REQUIRED: 


A resilient 


for use between metal 


material ¥ 














channels and glass or mh ~\ ~ 


plastic panes. It must 
act as both seal and 
cushioning agent. It 


must beeasy toinstall. 


HERE’S THE SOLUTION: 


Several cork-and-rubber mate- 
Armstrong, 


meet all the requirements of this 


_ problem. 


These Armstrong Compositions 
are permanently resilient, assuring 
tight, lasting seals. They have a 
high cushioning value, protecting 
panes against crazing or cracking 
in applications where vibration is 
a factor. They also take up the dif- 
ferential in expansion between the 
metal and the plastic or glass. 

Channel strips made of these 
materials are long-lived. They re- 
sist deterioration by liquids, sun- 
light, and weather. Their cork con- 
tent makes them truly compres- 


sible . . 


panes in channels. A factory-ap- 


. aiding quick, snug fit of 
plied adhesive (protected by hol- 
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land cloth) holds the tape in posi- 
tion during installation . . . thus 
speeding assembly. 
ARMSTRONG'’S SEALING SERVICE 

If you would like a sample of 
the proper Armstrong Composition 
for your channel application—or 
for any other sealing job—send 
complete specifications to Arm- 
strong Cork Company. 

Armstrong’s engineers have sup- 


plied the right seals for hundreds 


of types of equipment. They have 
developed more than fifty special- 
ized sealing materials. These ma- 
terials are available as sheet and 
roll goods, die-cut gaskets, ribbon, 
tapes, molded shapes, and extruded 
rings. Write for your free copy of 
“Arm- 


strong’s Gaskets, Packings, and 


” 


the descriptive booklet, 
Seals.” Address Armstrong Cork 
Company, Industrial Division, 9501 


Arch St., Lancaster, Pennsylvania. 


ARMSTRONG ’S 
SEALS =: 


A 


GASKETS =: 


Synthetic Rubbers « 
Cork Compositions ° 
Fiber Sheet Packings’ « 


PACKINGS 


Cork-and-Synthetic-Rubber Compositions * 
Cork-and-Rubber Compositions 
Rag Felt Papers 


Natural Cork 


*FORMERLY ‘*CORPRENE”’? 
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Send for complete data giving 
physical properties of Acadia 
Polystyrene, plus a table of 
specifications on its electrical 
Properties. 


Acadia Styraloy 


Flexible at—100°F and has 
many of the electrical prop- 
erties of Polystyrene. Ideal for 
numerous electrical applica- 
tions. Write for information on 
forms now available, and data 
on physical and electrical 
properties. 


ACADIA 


@ Acadia Polystyrene is an outstanding plastic 
for the electrical field, offering an unusual com- 
bination of highly desirable electrical proper- 
ties. Dielectric strength and power factor offer 
a favorable comparison with the electrical 
strength of ceramics and mica, and a consider- 
able advantage over other commercial plastics. 


Consider also these values: zero water ab- 
sorption; relative freedom from adverse effects 
by acids, alkalies, alcohol, stack gases, weather, 
etc; an excellent dielectric constant value, and 
high tensile strength of 3500 to 5000 lbs. per 
sq. in. Add to these Acadia’s wide experience 
in the plastics field, and you have the reasons 
why Acadia Polystyrene merits your investi- 
gation. 


Complete details are available on request— 
for quick reference some of Polystyrene’s out- 
standing values are given here: 


Dielectric Constant 

_...2.5 to 2.6 at frequencies 106 
Power Factor, 60 cycles__-_-_- .0001 to .0003 
103 cycles___._ .0001 to .0003 
106 cycles____ .0001 to .0008 
Dielectric Strength, Volts/Mil 1%’ thickness 
Short time 500 to 700 
Step by step 450 to 600 
Volume Resistivity, ohms-cms.___ 1017 to 1019 
Heat Resistance _...150°F to 175°F 
Softening Point 190°F to 250°F 

Specific Gravity ; 


Acadia Synthetic Products Division 


WESTERN FELT WORKS ° 


4037-4117 Ogden Avenue 


Branch Offices in All Principal Cities 
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MOUNTINGS 


Vibration Isolation are rf 4 





ILLIONS of Lord Mountings are in use 
today, providing protection against the 
harmful effects of shock and vibration on all 
types of industrial, military, and naval equip- 
ment, from light, delicate instruments to heavy, 
massive machinery. 


Providing such protection in modern 
equipment designs may well be termed “Pro- 
tective Engineering”. To engineers confronted 

with a problem of vibration control, Lord offers 

a wide variety of bonded rubber, shear type 
mountings from the standpoint of function, size, 
shape, load ratings, and methods of application. 


The accompanying photographs show 
Lord Plate Form Holder Type Mountings being 
used to float electric generators within the 
transmitter housing of a marine radio unit 
manufactured by Federal Telephone and Radio 
Corporation, at Newark, New Jersey. Simplicity 
of application is well illustrated. The generators 
weigh 110 pounds each, and the mountings 
serve to isolate component equipment from any 
disturbing forces emanating from this source. 
Through proper mounting selection, iso- 
lation efficiencies ranging from 75% to 85% 
reduction of disturbing forces may be expected, 
although reductions up to 97% are not unusual 
in equipment operating at very high frequencies. 
The remarkable efficiency of Lord Mountings 
is due to the accuracy, precision, and uniform 
quality of manufacture. 

Lord Mountings are made in two main 
types, Plate Form and Tube Form, with varia- 
tions to suit special conditions. Load ratings of 

standard sizes range from a few ounces to 1500 
pounds. They absorb shock, control vibration, 
and minimize all noise transmitted through 
solid conduction. 
For complete information covering all 
Lord Mountings, as well as engineering discus- 
sion on vibration control, write for Bulletins 103 
and 104, or call in a Lord Vibration Engineer 
for consultation on your vibration problems. 
There is no obligation. 


IT TAKES RUBBER In Shear TO ABSORB VIBRATION 


LORD MANUFACTURING COMPANY 


ERIE, PENNSYLVANIA 


Originators of Shear Type Bonded Rubber Mountings 
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“Give us SLEEVING thats RUGGED...” 





Tat was Anaconda Wire & Cable Company's first requirement for the 


sleeving to be used on coils they are building for certain vital war equipment. 


“Give us sleeving that’s rugged ...it has to do more than pass the stand- 
ard tests, because it will have to take plenty ol punishment after it leaves 
here. We know where these coils are going... and we know they've got 


to stand up! 


“And another thing — most of them are needed yesterday, so we re ship- 
ping ‘em out each day as soon as they pass final tests. We run into 
trouble if the sleeving isn't smooth on the inside — it slows us down 
because most of our leads are dead soft or stranded. It may sound like a 


little thing — but it’s important. 
“Besides, we want fast color and fast delivery.” 


What are your requirements? Write, wire, or phone us, and we will ship at 


once, either from nearby wholesaler's stock or direct from our own. 






NAL VARNISHED 


Operator at the 
Muskegon plant of 
Anaconda Wire & 
Cable Co. slipping 
Natvar sleeving on 
coil leads. 





®@ Varnished cambric—straight cut and bias 
®@ Varnished cable tape 

® Varnished canvas 

@ Varnished duck 

®@ Varnished cellulose acetate 

®@ Varnished papers 

®@ Varnished tubings and sleevings 

@ Varnished identification markers 

@ Lacquered tubings and sleevings 

@ Extruded Vinylite tubings 


@ Extruded Vinylite identification markers 


Write for bulletins 


PRODUCTS 


TELEPHONE CABLE ADDRESS 
RAHWAY 7-2171 NATVAR: RAHVSY, N. J. 
207 RANDOLPH AVENUE * wOOODBRIDGE NEW JERSEY 


1-NVP-1 


ELECTRICAL MANUFACTURING 





HAVE YOU ANY OF THESE 


your specifications, 


we’re likely to have the answer 


E are in an excellent position 

to provide you with hermeti- 
cally-sealed capacitors for wartime ap- 
plications. Our extensive engineering, 
research, and manufacturing facilities 
are at your service. 


In some cases there will be no need 
to look further than our standard line 
of Pyranoi* capacitors for built-in 
applications. 

The line includes more than 350 
ratings in space-saving shapes and 


sizes. Many of the ratings are avail- 
able in three shapes—oval, cylindrical, 
rectangular—to make your design 
problems easier. And they can be 
mounted in any position. 


BE SURE TO GET your copies of our 
time-saving catalogs on d-c (GEA-2621A) 
and a-c (GEA-2027B) types. Ask your G-E 
representative for them by number, or 
write to General Electric, Schenectady, 
New York. 


*Pyranol is the G-E trade mark for capacitors and for askarel, the synthetic, noninflammable liquid used in 


treating G-E capacitors. 


BUY WaR BONDS 
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With the Simplest Fastening method... 
P-K Self-tapping Screws... 
Gehnrich spreads scarce Manpower further! 


“Especially in times like these,” says a Gehnrich Corpora- 
tion executive, “with the shortage of labor so severe, we 
appreciate the simplicity which Parker-Kalon Self-tapping 
Screws bring to assembly work. If we had to tap holes and 
put up with tap breakage and maintenance as we once did 
with machine screws, we would probably have to divert 
manpower from other vital production, or take much 
longer to do a given assembly job.” 

Hundreds of concerns, like this well-known maker of in- 
dustrial ovens and drvers, are finding that the P-K Self- 
tapping Screws which they adopted to cut costs in peace- 
time, are an important help in meeting the rush schedules 
of war. The simplicity of making fastenings with Self-tap- 
ping Screws means that fastening work gets done from 25 to 
50 percent faster... releasing men for other duties. It 
means that “green hands” can equal the performance of 
experienced assembly workers. 

Question every fastening job... on the drafting board 
...in production. In 7 out of 10 cases you'll find that P-K 


Self-tapping Serews will save operations... salvage vital 
man-hours... speed production... cut costs. At your re- 


quest, a P-K Assembly Engineer will call and help you un- 
cover all opportunities to apply this simplest fastening 
method. Or, send details of your assembly for reeommenda- 
tions. Parker-Kalon Corporation, 198-200 Varick Street, 


New York 14, N. Y. 


SELF-TAPPING SCREWS FOR EVERY METAL AND PLASTIC ASSEMILY 





«+ it Relieves Our Manpower Shortage” 





coe : if. 
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Ample Holding Power for Heavy Assemblies. The Gehnrich 
Corp., Long Island City, N. ¥., uses P-K Type “Z", Hex Head 
Cap, and Type “A” Self-tapping Screws for a large number of 
fastenings in heavy units (one oven door weighs 1500 pounds), 
evidence of dependable holding power. P-K Screws fasten: the 
's in. steel cover plate to the 3 6 in. angle iron frame of oven 
door; the \% in. steel frame to oven; the asbestos door-seal; the 
base pan to the front panel; the name plate to door. Below, a 
Gehnrich oven heat-treating airplane engine cylinder heads. 





















PARKER-KALON 





SELF-TAPPING SCREWS 
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A—Alirbrake piston—drilled, turned and 
grooved on the lathe, milled. 


H—Insulator— bandsawed, 
drilled, and counterbored. 


turned, 


HEREVER Navy buzzard- busters 
swing into action, you'll probably 
find Synthane. 

The reason is plain. The self-same qual- 
ities that suggested Synthane for peacetime 
products fit it for the implements of war. 
A few of these advantages worth pasting in 
your hat for future reference are light 
weight (half the weight of aluminum), 
excellent dielectric characteristics, resis- 


Serateh One Zero! 


tance to corrosion, structural strength, 
and ease of machining. There are many 
more. 

The time will come when ack-ack need 
no longer clear trouble-charged skies. 
Then industrial plastics, such as Synthane, 
will return and find many new jobs wait- 
ing. As you look forward to that day, read 
the data on the back of this sheet or write 
to us for present help on future work. 


SYNTHANE CORPORATION, OAKS, PENNSYLVANIA 


Plan your present and future products with Synthane Technical Plastics 


SHEETS + RODS + TUBES + FABRICATED PARTS 


MOLDED-LAMINATED - MOLDED-MACERATED 








SYNTHANE “Sandwich” Materials 


One of the advantages of Synthane is 
the ease with which it can be bonded 
to other materials to produce a sub- 
stance with the combined advantages 
of the 
place under heat and high pressure, 


partnership. Bonding takes 
during the polymerization of the Syn- 
thane; it is not a mere joining of two 
surfaces with an adhesive. The result- 
ing combination, therefore, shows little 


or no tendency to delaminate. 


Synthane combinations are familiarly 
known as Synthane “sandwich” mate- 
rials, an appropriate name, for many 
different kinds 
possible. 


of combinations are 


Probably the most widely used com- 
bination brings Synthane and rubber 


together. 





Synthane-Rubber 


Synthane-rubber combinations are ad- 
vantageous where the strength of Syn- 
thane is desirable to back up rubber. 


An interesting application concerns a 
washer used in electrolytic and oil type 
condensers. The washer is placed on 


the end of tin can electrolytic con- 


eS [SY 


densers with the Synthane face ex- 


posed to the chemicals to prevent 
deterioration. The can is crimped into 


the rubber to make a tight seal. 


A similar washer is used on “bath-tub” 
condensers. Tough Synthane provides a 


firm seat for a nut which compresses the 


rubber to form a tight joint. 





Combinations of rubber and Synthane 
have been furnished with rubber on one 
side, Synthane on the other; rubber on 
both sides 


Synthane on both sides and rubber be- 


with Synthane between; 
tween; and alternate laminations of 
rubber and Synthane built up to any 
desired thickness. 


There are many more possible uses for 
Synthane-rubber sandwich materials, 
which we cannot describe because of 
military censorship. There are also many 
important uses for a combination of 
Synthane and Neoprene. 


Synthane-Synthane 


Occasionally two grades of Synthane 
are combined. For instance, in certain 


radio tube sockets, layers of fabric 














and paper base Synthane are combined. 


The paper base has usually better elec- 
trical properties while the fabric base 
added 


stress is greatest. 


furnishes strength where the 


Bobbin heads in the textile industry are 
often made of paper and fabric bases 
combined. The fabric base endures 
rough handling, whereas the paper base 
on the inside of the head provides a 


smooth wearing surface. 


Synthane-Asbestos 


Synthane is wound about asbestos (or 
fibre) tubes and cured in the manufac- 
ture of tubing for large fuse cases. 
Synthane adds strength and rigidity to 
the fire resistance of the asbestos or fibre. 


Synthane-Other Materials 


Synthane can be united with a variety 
of materials to produce a variety of 
practical combinations. We have made 
or experimented with other combina- 
tions. If you have any combination in 
mind which we have not explored, we 
will be glad to investigate its possi- 
bilities for you. 


SHEETS-RODS-TUBES-FABRICATED PARTS-MOLDED-LAMINATED-MOLDED-MACERATED 


SYNTHANE CORPORATION, OAKS, PENNA. 


REPRESENTATIVES IN ALL PRINCIPAL CITIES 














GET YOUR COPY NOW! 


1RON 
ase Resistors 


| 
pinto AND wesegiier 5.10 switch 


cones, tine . 
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Complete catalog listings, dimension diagrams 
of every unit, up-to-the-minute engineering data 
on fixed and variable resistors for radio and 
other electronic uses, iron cores of all types, 
and inexpensive slide, line, and rotary-action 
switches. ... 

That’s the story of this new 36-page Stackpole 
Electronic Components Catalog, just off the press. 
Write, wire or ask your Stackpole District Engi- 
neer for a copy today. Please ask for Catalog R6. 


7 \HESE ELECTRONIC DIVISION ENGINEERS TO SERVE YOU 


CHICAGO, ILL. INDIANA, SO. ILLINOIS LOS ANGELES, CALIFORNIA PHILADELPHIA, PA. 
A. A. Woods, 643 Roscoe St. and EASTERN IOWA H. A. Lasure, 2216 W. 11th St. J. R. Benge, 6710 Hollis St. 
CINCINNATI, OHIO Cras ty 540 N. Michigan Avew winNEAPOLIS, MINNESOTA conmsiieenanee 
Wm. C. Laing, 3253 Lambert Place 9 J. H. Heimann Company " : 


Karl Dornish, 105 Farmington Ave. 
1218 Harmon Place 
DETROIT, MICHIGAN KANSAS CITY, MO. 


J. E. Vollmer, 18310 Pennington Maury E. Bettis, Mfr's. Exchange NEW YORK, N. Y. TORONTO, ONT., CANADA 
Drive Bidg. Joseph Sprung, 254 W. 31st St. A. A. McQueen, 204 King St., East 


STACKPOLE CARBON CO., ST. MARYS, PA. 


STACKPOLE 


ELECTRONIC COMPONENTS 


| 
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Diamond G Offers An 


EXTRA MAN TO HELP YOU PLAN 


Helpful advice . . . real service on 


WASHERS, HEAT TREATING, METAL PARTS | 


When you sit down to plan your future product 
count the Diamond G man in on your confer- 
ences. He has the experience, the “know-how” 
and the products to help make yours a better 
product for the future. He can be your extra 
man to help you plan. 


In many war plants throughout America the 
Diamond G man has helped show production 
engineers new ways to speed their output and 
improve their products. Now, with many plants 
preparing their products of peace he is ready to 
turn this experience toward better products for 
the future. Your local Diamond G man can 
offer you complete service on... 


WASHERS .. . lock and flat, any type you 
need from No. 0(1/16”ID) to 242” ... steel, 


GEORGE K. GARRETT CO. 
Philadelphia 


D & Tioga Sts. 


c ium-plated, bronze or stainless-steel .. . 
ANS series as well as AN940, AN9A45. 
and AN970. 


HEAT TREATING of small parts up to 2” x 2” 
that can help you speed your production, re- 
duce rejects and cut costs to rock bottom. 


METAL PARTS ... today the Diamond G 
plant is ready with the most modern equip- 
ment to produce small stampings, flat and 
coiled springs and many other small metal 
parts. 














Take advantage of this service now. Let the 
Diamond G man be your extra man to help you 
plan now to make your future products better, 
faster and at lower costs. Write... 


DIAMOND G LOCKWASHERS 
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Where its a Tough Job 
to heep the Temperature 


UP TO ZERO! 


One of the many difficult problems that 
confront military transport on the new 
Alcan highway during the winter months 
is the biting cold, with temperatures rang- 
ing far below zero. 





Specifications for heaters within these 
trucks require that they bring the tempera- 
ture up to zero for comparative warmth. The 
Delco Appliance Motors in these heaters 
are helping them meet or beat this military 
requirement. 





Delco Appliance Heater Motors range 

from 1/100 to 1/20 horsepower, and excel 

DELCO APPLIANCE in the ability to operate instantly and un- 
HEATER MOTOR failingly under severe conditions. 

High starting torque and low friction 
| =. characteristics provide remarkably fast pick- 
v * up. Field and armature windings of heavy 
vinylacetal wire insure ample insulation. 
Self-aligning bearings. Lifetime lubrication. 
Available in 6, 12, and 24 volts DC, with 
speeds ranging from 2000 to 5000 RPM. 


DELCO & 
APPLIANCE 


ROCHESTER, N..Y. 


DIVISION of GENERAL MOTORS 










“ Keep ’em Rolling— — 
» BUY WAR BONDS 
TO THE LIMIT! 
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CARPENTER INVAR “36” has an expansion rate of about one- 
tenth that of carbon steel, up to about 400° F. This 36% nickel alloy, 


melted within a carefully determined range, has two principal uses: 


ey Maintaining accuracy by minimizing changes © Causing movement in temperature control ap pli- 


in size of parts due to temperature variation cations, such as thermostats, where a low expan- 
—such as in switch contacts, condenser parts, sion alloy is used in conjunction with a high expansion 
instrument parts, etc. alloy. A rod and tube assembly may be used, or design 
may require a yoke of high expansion combined with 





an internal spring of low expansion; or bimetal may 
be used. 





Carpenter Invar “36” is in every respect a true Invar, with 


~ 
w 


a typical expansion curve like that shown in the accom- 


panying graph. In strip form Carpenter Invar “36” permits 


bd 
°o 


easy blanking and forming. Where machining is necessary 


in the production of Invar parts, the newly-developed 


iv 


Carpenter Free-Cut Invar “36” greatly facilitates production. 


Take advantage of Carpenter’s experience in the production 





and application of these Invar alloys. Your nearby Carpenter 






Expansion in thousandths of an inch per inch of length 











0.5 “a representative can give you a copy of our latest engineering 
INVAR "36" ; : , ; ‘ 
CARPENTER -cUT (NVAR 36, bulletin covering their properties and uses, and will keep 
a TEMP‘ you in close touch with our Metallurgical Department. 
0 100° 200° 300° 400° 500° - 





Comparten of Gapansian Between Carbon Steel and For help with your specific problems, call on him today. 


Carpenter Invar*36’or Carpenter Free-Cut Invar*36” 





Average Coefficients of Expansion FORMS AVAILABLE 


of Carpenter Invar 36° 
Carpenter Invar "36" and Free-Cut Invar “36” are supplied 


75° to 200° F. .0000006 in the forms of cold drawn wire, hot rolled, cold drawn 
75° to 300° F. 0000009 and ground bars and rods. Carpenter Invar “36” is also 

supplied in the forms of cold rolled strip and welded 
75° to 400° F. .OO000I15 




















tubing. Hard rolled strip is made to meet special needs. 
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We quote from a statement made by the manufacturer, The 
Cincinnati Milling Machine Company, when this Cincinnati 
Dial Type Milling Machine, equipped with Timken Bearings, 
began its active life in a defense plant in 1941. 


Numerous features contribute to the retention, over a long 
period of time, of original operating efficiency in machines 
of all kinds. Among the most important of such features are 
Timken Tapered Roller Bearings. They are used on the 
spindles of Cincinnati Milling Machines to assure lasting 
spindle rigidity and resultant precision. 


Timken Bearings impart speed, accuracy and endurance 
through their multiple benefits of friction elimination; 
radial, thrust and combined load capacity; and ability to TRADE-MAR sie ba 

hold moving parts in correct and constant alignment. These TAPERED ROLLER BEARIN 65 
benefits have helped American industry to become the 

world’s greatest producer in peace and war. Make sure you 


have them in the equipment you make or buy. The Timken 
Roller Bearing Company, Canton, Ohio. 


K REG. U. S. PA 
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We are just as fussy as you! 


MANY manufacturers of electrical devices require stamped 

metal parts of absolute dimensional accuracy. If you are 
among those who must have close tolerances use Stewart 
Stampings. 

Frequent checks by micrometer, snap gauge and other pre- 
cision instruments are your assurance that any part manufactured 
under the Stewart name conforms to specifications. We are just 
as ‘‘fussy’’ as you. 


We carry hundreds of items in stock to meet 
practically every installation requirement. 
Odd shaped pieces stamped and formed from 
strip or wire on high speed machines. 
Our Tool Room is equipped to make dies for 
your special needs. 


Send for samples and quotations. Let us have 
your blue prints and specifications. 
Quick Response to Inquiries 


HOT TINNING 
NICKEL, CADMIUM, SILVER AND ZINC PLATING 


All pieces can be furnished in any desired finish 


STEWART STAMPING COMPANY 
621 E. 216th Street, New York 67, N. Y. 
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LUGS, BRACKETS, 
CLIPS 
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WINNER---SNAPLOC K 


‘ NON-MAGNETIC 
CORE-BONDING _ ae GUIDE PLATES 
LAMINATIONS 


BAKELITE 
SPOOL ENDS 
FLUSH RIVETED 
Hit OUTSIDE 
Wee — ARMATURE 


~ 


3 PLY 
VARNISH 
CAMBRI( i & ! 

AND L 4 SASS: Se 
HEAVY FULLY 
IMPREGNATED —— 
CORD 


HAND WOUND 
COPPER COIL 


B ONE CENTRALLY 
f LOCATED AIR GAP 


A 
STELLITE WELDED 
AT POINT OF 
IMPACT 


NAMCO STELLITE WELD SOLENOIDS 
We designed and built these Solenoids for our own use 
to last the full life of the machines they equip. 
The patented “Stellite’” Weld—plus many extra 
quality features—give them long, dependable service 
under the toughest conditions. 
Bulletin EM-41 gives complete information. 


ELECTRICAL 


ciiahgies. = Yi 


[t takes thousands of limit switches to equip the 


automatic machines made by National Acme. 

The best switch available on the market, when 
put through a “wear-out” test, began to show signs 
of old age after 200,000 makes and breaks. 

That wasn’t good enough, so we decided to 
build our own switch—the Snap-Lock. On the 
same test, Snap-Lock was still going strong, with- 
out a sign of wear, after 16,000,000 cycles of 
operation! The odds are 80 to 1 in favor of 
Snap-Lock. 


THE SNAP-LOCK PRINCIPLE 


provides a safety factor so great that switch failures 
have yet to be heard of—even in 7-day, 24-hour 
production schedules. 


Separate enclosures 
for mechanical and 
electrical sides.Single- 
pole, double - break, 
double - throw. Case 
resists oil, dust and 
moisture. Positive 
locking—no half-on 
or half-off is possible. 


Snap-Lock’s proved quality and stamina have 
made this switch standard equipment with four out 
of five of the builders of heavy-duty precision 
machines. 

Bulletin EM-42 will show you the wide range of 
conditions Snap-Lock is prepared to meet. 


te soon ee eee 
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170 EAST 13 STREET + CLEVELAND, OHIO. 
ACME-GRIDLEY 4-6 AND 8 SPINDLE BAR AND CHUCKING AUTOMATICS - 


SINGLE SPINDLE AUTOMATICS + AUTOMATIC THREADING DIES 


ANN TAPS + THF CHRONOLOG + LIMIT AND CONTROL STATION SWITCHES * SOLENOIDS + CENTRIFUGES + CONTRACT MANUFACTURING 





SOT TR...n10ns cowen.. 


Power and Performance Engineered into 
Dumore Aircraft Motors Offer 
Tremendous New Opportunities for Your 
Motor- Driven Devices! 


Many basic features of your post-war products 
will be direct applications of lessons learned in 
War's stern school... lessons learned by plane 
and plane-part designers as they struggled and 
overcame seemingly insuperable obstacles to 
conceive and create the world’s most formidable 
air force. The tremendous urgency which was 
the driving force behind this “battle of the labo- 
ratories” inspired years of normal design devel- 
opment in a few brief months... evolved at 
Dumore an advanced, new motor — lighter, 
smaller, more powerful than was believed pos- 


FOR EXTRA 
POWER HOURS— 





THE “MUSTS” FOR TOMORROW’S DESIGN | 








sible a short time ago. In temperatures ranging 
from -65° to 165° F., over similarly wide varia- 
tions of humidity and atmospheric conditions, 
and at altitudes up to 40,000 feet the new Dumore 
motor does its job with brush wear held toa 
minimum and unimpaired lubricating efficiency. 

Such motors offer a broadened horizon for the 
designers of tomorrow’s motor-driven devices. 
Your products will be characterized by greater 
power, service and versatility—the latter through 
highly developed brakes, clutches, governors 
and a vast number of other control mechanisms. 
Begin to “motor-plan” the sales-appeal of these 
new developments into your post-war products 
today by consulting Dumore engineers — with- 
out obligation, of course. The Dumore Company, 
Motor Division, Racine, Wisconsin. 


Headquarters for 


FRACTIONAL HORSEPOWER MOTORS 


“MOTOR-PLAN” YOUR POST-WAR PRODUCT—NOW! 
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Ir you believe in the future of America as we 
do, then we're asking for an appointment im- 
mediately after the victory has been won . 
when a bright new era awaits us all. 

Perhaps we can talk about a coil problem 
... how thoroughly we’re organized to help 
you on such a problem only military censor- 
ship forbids telling now. Or it may be that 
you manufacture your own coils and will be in- 
terested in discussing magnet wire—any shape 
—any insudation that your operations require. 


e_ 


As a matter of fact, perhaps we can get to- 
gether now, but if it happens we can’t, remem- 
ber we have a date in and for the future. When 
we both can keep it, you can again take advan- 
tage of Anaconda’s service and the benefits 
derived from the single product control “from 
mine to consumer” backed by years of contin- 
uous metallurgical experience. a 





ANACONDA WIRE & CABLE COMPANY 
General Offices : 25 Broadway, New York 4 A pA 
Chicago Office: 20 N. Wacker Drive 6 from 
Subsidiary of Anaconda Copper Méining Co. 
Sales Offices in Principal Cities 


are 


This familiar trade-mark 

symbolizes the best ef- 

forts of modern research 
and production. 











ANACONDA WIRE & CABLE COMPANY 
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Close-up view 


MOLDED CONNECTOR PANEL ASSEMBLIES 
In Variety of Lengths, Complete with Hardware 


tt ee |} 
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READY FOR USE 


As suppliers of molded plastic parts to the 
aircraft industry, one of our services is the 
manufacture of connector panels, illustrated 
here. These are molded and assembled com- 
plete with hardware, and delivered to you 
cut to the desired lengths * You save as- 
sembly time in your plant * You avoid loss 
due to scrap * You eliminate need for stock- 
ing hardware. Molded Connector Panel As- 
semblies are available in 2 types: NAS 18 MADE TO 





THE SYMBOL OF and NAS 17. Quotations sent on request. NAS 
ENGINEERING EXPERIENCE . . 
ano movoinc skit Prompt deliveries. * 





PLASTIC MANUFACTURERS 


INCORPORATED 


INJECTION AND TRANSFER MOLDING 
STAMFORD, CONNECTICUT 
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NYTHING as small as .000025” 
doesn’t register on the human 
senses. But such minute clues don’t es- 
cape this electrical sleuth. Picking up the 
faintest vibration caused by unbalance, 
the Gisholt Dynetrics locate, measure, 
and apprehend the offending elements— 


all in a few seconds! 


You may never need accuracy down to 
.000025” in commercial work. But it’s 
there when you want it. And because the 
Dynetrics provide it so quickly, and so 
easily, they put static and dynamic bal- 
ancing of rotating parts on a mass pro- 
duction basis at lower cost than ever 
before. 

With so little time and effort needed to 
assure smoother, quieter operation and 
longer life in your product, isn’t it wise 
to investigate now? Write for literature 
about Gisholt Dynetric Balancing Ma- 
chines. 


GISHOLT MACHINE COMPANY 
1119 E. Washington Ave., Madison 3, Wis. 


Look Ahead... Keep Ahead.. 
With Gisholt Improvements 


TURRET LATHES « AUTOMATIC LATHES 














BALANCING 


DYNETRIC BALANCING és used to eliminate vibra- 
tion in this huge herringbone marine gear. The same basic 
principles are applied to correct balance in any rotating 
part weighing from 1 ounce to 50 tons. Gisholt engineers 
will gladly recommend the type best suited to your re- 
quirements. Write us. 





MACHINES + SPECIAL MACHINES 











| ED VWEWS: 


RADIO INDUSTRY NOW PRODUCES FOR 
WAR -BUT PLANS FOR PEACE 





UTAH EMPLOYEES BREAK 
PRODUCTION RECORDS FOR 
UNCLE SAM 


Month by month, production 
records have been broken as 
Utah has gone “‘all out’’ for 
Uncle Sam, according to Fred 
R. Tuerk, President. 

He points out that experience 
gained during the war period will be ably utilized 
in efficient peacetime production. 

With emphasis on quality, the dependability of 
Utah parts, long a byword in the radio and sound 
equipment industries, will be maintained. 





FRED R. TUERK 











CARTER DIVISION IN FULL SWING FOR WAR 


PRODUCTION—AND POSTWAR PRODUCTION 


Frank E. Ellithorpe, Sales Manager 
of the Carter Division of the Utah 
Radio Products Company, declared 
in a recent interview that Utah Jacks, 
Switches, Vitreous Enameled Resist- 
ors, Plugs, Wirewound Controls 
and other Utah-Carter parts are 
seeing service on wide fronts —in 





the air, on the sea and on the 
ground. They are playing an im- 
portant part in adapting the new electronic and radio 
developments—in making them militarily and com- 


FRANK E. ELLITHORPE 


mercially usable. 


Utah’s engineering staff and manufacturing facilities, 
Mr. Ellithorpe went on to say, will be converted to the 
development and production of the Utah products to 
meet the demands of industry for “tomorrow.” 


UTAH RADIO PRODUCTS CO., 


YOU ARE PART OF 
UTAH’S POSTWAR PLANS 


“We're working for Victory and 
planning for peace now,” stated Oden 
F. Jester, Vice-President in Charge 
of Sales of the Utah Radio Products 
Company, when queried recently on ‘ 
Utah’s postwar plans. “Our experts ODEN F. JESTER 
are hard at work, developing plans for the future— 
plans that take utmost consideration of the needs of 
industrial concerns. Better products are on the way. 
In the Utah laboratory rapid strides have been made 
in adapting new electronic and radio developments 
for war uses—and making them available for the 
requirements of tomorrow.” 








WAR DEVELOPMENTS 
AND THEIR 
PEACETIME MARKETS 


The war has speeded discoveries 
and improvements in many fields, 
said W. A. Ellmore, Vice-Presi- 
dent in Charge of Engineering 
of the Utah Radio Products Co. 
he went on, “has 





W. A. ELLMORE 


“Nowhere,” 
this been more true than in the radio and communi- 
cations fields. Today, electrical and electronic mir- 
acles are enlisted in the armed forces— but tomorrow 
they will be at the service of peacetime America.” 
Mr. Elimore further pointed out that because of the 
wartime research and improvements now going on 
at Utah, there will be greater enjoyment and con- 
venience in the American home—greater efficiency 
in the American factory. 

















852 Orleans St., Chicago, Ill. 
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FREE FROM THE BLACK HAND 
OF ELECTRO-CHEMICAL 


CORROSION 

























_- many dielectrics, Lumarith (cellu- 


lose-acetate base), when in contact with cur- 
rent-carrying copper wire, remains unaffected 
in the presence of moisture, and does not pro- 
mote corrosion of the wire. In foil and film, it 
is used as an extra covering for bobbins and 


spools and as between-layer insulation in wire- 


wound coils—wherever the black hand of 


corrosion threatens. 
A-78 finished Lumarith foil—matte-sur- 
faced on one side—eliminates the need. of tale 


or lubricants required by ordinary foil when it 


is slit and wound into cops. A-78 finished foil 
has good elongation— making it ideal for use in 
automatic machinery. You are invited to 
write for booklet of facts about Lumarith 
plastics and their special electrical applica- 
tions. Celanese Celluloid Corporation, The 
First Name in Plastics, a division of Celanese 
Corporation of America, 180 Madison Avenue. 
New York City 16. Representatives: Cleveland, 
Dayton, Philadelphia, Chicago, St. Louis, 
Detroit, Los Angeles, Washington, D. C.. 


Leominster, Montreal, Toronto, Ottawa. 


LUMARITH PLASTICS IN FILM...FOIL...MOLDING MATERIALS AND OTHER FORMS 


LUMARITH 


A CELANESE* PLASTIC 


*Reg. U.S. Pat. Off 
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...of a more successful design for your product, 
with new adaptations, new uses, and new possi- 
bilities. For the types of ends possible on torsion 


springs are practically unlimited in size and 


shape. But engineering the best spring end for 
your application requires experience in design— 


making it calls for great skill in tooling, and ex- | 
tensive production machinery. That’s exactly 
why you should turn to Muehlhausen engineers 
for solution to your difficult spring problems. 


MUEHLHAUSEN SPRING CORPORATION 
Division of Standard Steel Spring Company 
800 Michigan Avenue, Logansport, Indiana 
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Action! Gun director spots plane... 
transmits findings to computer. Spe- 
cial Leland motor operates 40 MM 
Bofors gun... plane—a ‘“‘dead duck.”’ 
All with clocklike precision. 








This and a score of other motors 
and generators, all very special de- 
signs, represent Leland on every front. 


>X* 
Developments from these many 
war designs will later take their 
place in motors for industry—as 
will the regular Leland motor 
line—¥% to 3 HP single phase 
and 5 HP polyphase. Engineering 
service immediately available. 





c— 
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ESIGN problems that involve elec- 
trical remote control quickly fade 
when you take advantage of Automatic 
Electric’s experience. That’s because 
electrical control has been Automatic’s sole business 
for over fifty years. During that time, they have not 
only designed and manufactured relays, stepping 
switches, and a wide variety of other control appa- 
ratus—but have also gained the experience necessary 
to adapt these devices to countless needs. 


Next time you are faced with an electrical design 


S 


AND OTHER CONTROL DEVICES 


AUTOMATIC 
ELECTRIC 
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PARTS AND ASSEMBLIES FOR EVERY ELECTRICAL CONTROL NEED 














problem involving remote control, 
switching, selection, counting, signal- 
ing or quality control, try calling in the 
Automatic Electric field engineer. Help- 
ing customers whip such problems is his everyday job. 


In the meantime, be sure you have a copy of the 
new Automatic Electric catalog of ‘Relays and Other 
Control Apparatus.” You'll find it the most com- 
plete guide to the selection and use of control devices 
ever published. We'll be glad to send a copy without 
charge. 


Distributed by 


AUTOMATIC ELECTRIC SALES COMPANY 
1033 WEST VAN BUREN STREET, CHICAGO /7, ILL. 
In Canada: Automatic Electric (Canada) Limited, Toronto 
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Small, simple and inexpensive, a Klixon 
Protector, built right into a motor, pro- 
tects the motor from overheating and 
burning out. You can operate the motor 
at peak capacity always ... but as soon as 
you overload the motor to the point 
where it gets dangerously hot, the Klixon 
Protector automatically cuts the motor 
off the line and prevents it from burning 
out. When the motor cools sufficiently, 
it starts up again automatically or by 
manual reset. Yes, Klixon Motor Protec- 
tors really stretch motor life by eliminat- 


ing burnouts and costly repairs. 





KLrxONcracurr BREAKERS 


Get the most out of your motors. Spe- 
cify Klixon Protectors on all the motors gpenceR THERMOSTAT CO., ATTLEBORO, MASSACHUSETTS 
you buy. They can be had on AC motors, 


all sizes; DC motors up to 30 volts. 
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GENERAL PURPOSE TYPES 


THAT MEET 80 %o OF SMALL MOTOR 


DRIVE REQUIREMENTS 








Standard small motors can be designed to meet almost any combi- 
nation of electrical and mechanical requirements for war and peace- 
time applications. And when products can be designed around a 
standard motor type, many advantages are gained... lower cost, 
quicker delivery, simplified maintenance. 

For example, the five standard types shown here, when properly 
applied, will meet the majority of small motor drive requirements. 

Observe these five fundamentals in selecting them: 








1. What power supply must motor fit? Voltage, frequency, 
phase (if a-c); and voltage (if d-c), are first considerations. 


2. What horsepower is required? The motor must not only 
start and run the unit it is driving, but also handle any momen- 
tary overload. In case of doubt, application tests should be 
made. Duty cycle and frequency of starting may also affect size. 


3. Whattorque is oe ane Motor torque characteristics must 
match those of load. Therefore, consider load requirements 
in terms of starting and breakdown torque. Curves, on the 
opposite page, show comparison between motor types. 


4. What are starting current limitations? Many power com- 
panies restrict use of motors with high starting current. All 
motors shown here have locked rotor currents within NEMA 
standards for 115-volt motors, except the type FHT. 


5. Should burnout protection be applied? (Single-Phase 
motors only.) When a motor is subject to overload or ab- 
normal heat, built-in Thermoguard protection should be used. 





Small motors nave gone to war... some on wartime applications 
of peacetime yap «-.many others on specialized war applica- 
tions. For er information on Westinghouse small motors, watch 
for additional ““Torque Talks.” Westinghouse Electric & Manufac- 
turing Company, East Pittsburgh, Pa., Dept. 7-N. J-03194 


Westinghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 


SMALL MOTORS i | 
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SPLIT-PHASE MOTORS e TYPE FH 


For Single-Phase applications where 
medium starting and breakdown torques 
are sufficient. Low starting current makes 
motors suitable for frequent starting ap- 
plications. Available with rigid or resil- 
jent mounting. Reversed by changing 


terminal block connections. 


SPLIT-PHASE MOTORS ¢ H 


For Single-Phase applications where 
high starting and breakdown torques are 
needed, where starting is infrequent and 
where starting current in excess of 
NEMA values is not objectional. Avail- 
able with rigid or resilient mounting. 
Reversed by changing terminal block 
connections. 


CAPACITOR-START 


All-purpose Single-Phase motors for 
extra high starting torque, low starting 
current, quietness and economy. High 
efficiency and power factor. Dual voltage. 
in all but 4% and 1%4 hp. 4-pole sizes. 
Available with rigid or resilient mount- 
ing. Reversed by changing terminal 


block connections. 


HORSEPOWER—1/20 to 14 
PHASE—Single 
CYCLES—GO, 50, 25 
VOLTS—115 or 230 
SPEEDS—Approximate Full Load Rpm. 
60 Cycles—3450, 1725, 1140, 860 
50 Cycles—2850, 1425, 960 
25 Cycles—1425 


IGH TORQUE e TYPE FHT 


HORSEPOWER—1{, 1/4, 14 
PHASE—Single 
CYCLES—GO, 50, 25 
VOLTS—110 or 220 
SPEEDS—Approximate Full Load Rpm. 
60 Cycles—1725 
50 Cycles—1425 
25 Cycles—1425 


MOTORS e TYPE FJ 


HORSEPOWER—]{ to 34 

PHASE—Single 

CYCLES—GO, 50, 25 

VOLTS—115 or 230 for 4 hp. 4-pole 


and smaller; larger sizes are 115/230 
Dual voltage. 


SPEEDS—Approximate Full Load Rpm. 
60 Cycles—3450, 1725, 1140, 860 
50 Cycles—2850, 1425, 960 
25 Cycles—1425 


POLYPHASE MOTORS e TYPE FS 


For all applications where polyphase cir- 
cuits are available. Squirrel-cage induc- 
tion type motor with high starting torque 
and extra high breakdown torque. Dual 
frequency, 60/50 cycles, 2 or 3-phase. 
Motors can be reversed while in motion 
by use of proper starting switch. 


HORSEPOWER—1,, to 3, 

PHASE—2 or 3 

CYCLES—60/50 (Dual Frequency) or 25 
VOLTS—110, 220, 440, 550 
SPEEDS—Approximate Full Load Rpm. 


60 Cycles—3450, 1725, 1140, 860 
50 Cycles—2850, 1425, 960 
25 Cycles—1425 


DIRECT-CURRENT MOTORS e TYPE FK 


For all applications on direct-current cir- 
cuits. When compound winding is used, 
starting torque is extra high. Speed may 
be increased up to 15% by means of a 
field rheostat. Starting rheostat is recom- 
mended for ratings 14 hp and larger. 


WESTINGHOUSE 
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Reversed by changing 

connections. 

HORSEPOWER— 1/20 to 34 

VOLTS—32, 115, 230 

SPEEDS—Approximate Full Load Rpm. 
3450, 1725, 1140 


MALL MOTORS 
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GEARS... 
GUNS... 
AND MEN! 


Today’s victories of our armed forces 
are the result of their superior fire 
power on land and sea... and in 
the air — a superiority attained by 
design engineers working in con- 
junction with the army and navy 
ordnance departments. Victory and 
success depend on gun calibre and 
range ... also its maneuverability 
and the clock-like precision of the 
firing mechanism . . . . D.O.James 
precision-made gears are important 
controlling factors in attaining the 
maximum fire power and efficiency 
of many of the guns now being so 
successfully used by our armed 
forces. 





Accurately conforming to these 

design requirements has been 

an every-day “must” in our or- 

ganization for over 55 years in 

re the design, engineering and 

Oficial Navy Photeorenh manufacture of all types of 
gears and gear speed reducers. 





D.O.JAMES MANUFACTURING CO., 1140 W. MONROE STREET, CHICAGO, ILL. 
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ROD AND WIRE INSERTS 


Three types of inserts may be 
used. Good practice calls for 
inserts whose imbedded length 
is twice their diameter, although 
size of insert, type of mold, 
compound and support will per- 
mit greater slenderness ratio. 

(1) Design with double shoul- 
der provides best compound seal, 
added strength in molding when 
exposed diameter is extremely 
small. (2) Single shoulder pro- 
vides reasonably adequate com- 
pound seal. (3) Lacking shoulder 
for compound seal, this design 
necessitates added finishing oper- 
ation, increases part cost. 


THREADED INSERTS 


Threaded female inserts should 
be proportioned to provide suit- 
able anchorage in compound, 
strength to resist crushing in 
molding and sufficient length of 
thread. Illustration shows well- 
designed female insert with shoul- 
der which provides compound 
seal, countersink at start of 
thread, undercut at bottom for 
tap relief and coarse knurl. 


SPUN-OVER INSERTS 


This type is used to provide a 
permanent assembly of contact 
strips, washers, etc. to the molded 
part. Except for tubular projec- 
tion this type of insert should 
incorporate the same principles 
of design as threaded inserts. 
Illustration shows insert as mold- 
ed and after assembly. 


STAMPED OR PUNCHED INSERTS 


Close tolerances are required at 
dimensions where inserts fit molds. 
Through-holes in imbedded por- 
tions provide additional anchor- 
age. 


To incorporate inserts in molded plastics parts the following general 
factors should be considered: 


1. Use of delicate inserts should be avoided for compression type 
molds. 


2. Simple shaped inserts, preferably round, are more easily cleaned 
after molding. 


3. Minimum thickness of plastics material recommended around 
insert: 

342 in. for 14 in. insert 

\% in. for 1% in. insert 

4 in. for inserts over 14 in. 


4. Inserts should be placed at right angles to parting lines. 
5. For good anchorage, knurl, punch or groove inserts. 


6. Where heavy service loads are encountered insert should carry 
the stress. 


7. Where inserts are used as electrical contacts, provide sufficient 
clearance at points of arcing to avoid burning the surface of the 
plastic material. 


Cg 


lt 


TYPICAL APPLICATION Typical of molded parts incorpo- 
rating inserts is this electrical switch section which has five 
separate inserts including each of the major types—rod, threaded 
and stamped. 


ADDITIONAL FACTS General Electric has 16 standard 
female brass inserts. Inserts of G-E mycalex, porce- 
lain, woven wire mesh, laminated phenolic material, 
woven glass, etc., can be molded in plastics parts. The 
services of G.E.’s Plastics Divisions product engineers 
are available for advice on your design problem. 


ONE PLASTICS AVENUE at Pittsfield, Massachusetts, is 
the headquarters for five plants of the Plastics Divisions 
of General Electric Company. It signifies the location 
of complete plastics facilities for development, material 
manufacture, designing, engineering, moldmaking, 
molding and laminating. 


REPRINTS of this advertisement may be obtained by 
writing Section G-212, General Electric Plastics Divi- 
sions, 1 Plastics Avenue, Pittsfield, Mass. 


Hear the General Electric radio programs: *“The G-E All Girl Orchestra’’ Sunday 10 
P.M.—E.W.T. NBC. ‘‘The World Today’? news every weekday 6:45 P.M.—E.W.T. CBS 


**192,000 employees of the General Electric Company are on their jobs producing more 
goods and buying over a million dollars of War Bonds every week to hasten victory.”’ 
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{/ Copper 


Sulphide Selenium 


— KEY to many a puzzling new in- 
dustrial development is frequently the 
right application of Power Conversion. At 
the heart of many of today’s electrical 
marvels is a Metallic Rectifier Stack. Equip- 
ment designs once believed impossible or 


impractical are now in common daily opera- 
tion—rendering efficient, dependable service. 


Are you working on any ideas involving 
D. C. Power Supplies, Metallic Rectifiers, or 
Conversion Assemblies? Our Engineers’ ex- 
perience in solving many such problems is 
at your service. There is no obligation. 





Write today on your business letterhead for Bulletin 80 
giving full details on B-L Metallic Rectifiers. 








THE BENWOOD LINZE COMPANY © ST. LOUIS, MO. 


Designers and manufacturers of Copper Sulphide and Selenium Rectifiers, 
Battery Chargers, and D.C. Power Supplies for practically every requirement. 
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EXTRA SCRAP 


IS NEEDED 
AGAIN: 
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Che morning news flash reads: “An- 
other beachhead was established. . .” 

Sounds matter-of-fact, doesn’t it? 
Yet back of every successful new land- 
ing are weeks—even months of prep- 
aration. Thousands of troops must be 
trained; thousands of tons of steel 
fighting equipment must be ready. 

Steel must provide the spearhead 
and protect precious lives. But the 
plain fact is there won't be enough 
steel unless American plants over- 
come the normal “winter lag” in 
scrap collections. It is estimated that 
an additional 15 million tons of scrap 
will be required. 

This is not an appeal for the 
ARMCO furnaces alone. Actually, 
every steel mill in the country must 


FOR EXPORT: THE ARMCO INTERNATIONAL CORPORATION 


go full blast all winter if military 
requirements are to be met. And the 
only assurance of this will be a flood 
of millions of tons of extra scrap. 

You “‘did the job” last winter. This 
year, with a second front in view, the 
need is even more critical. Get your 
salvage committee back in action. 
Collect everything that doesn’t serve 
a useful purpose. Separate the ferrous 
and non-ferrous metals and then call 
the scrap dealer. 

Remember, every ton of scrap 
you collect will help win a battle 
—and save lives. The American 
Rolling Mill 
Company, 381 
Curtis St., Mid- 
dletown, Ohio. 
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To speed the making of templets for complex aircraft 
parts, one of America’s leading fighter plane manufacturers 
uses an ingenious method of photographing tracings directly on 
steel plates. The original drawing is carefully traced on a sheet 
of VINYLITE Rigid Plastic. The result is an extremely clear, 
plastic negative. 





This plastic negative is then sandwiched between a sheet 
of light-sensitized steel and the glass door of a special print- 
ing box. Vacuum draws the three into perfect contact. Then 
arc lights make a contact print of the templet drawing directly 
on the steel. Because VINYLITE Plastics are dimensionally 
stable, no distortion occurs under this sharp temperature 
change, permitting the image to maintain the absolute 
accuracy required in the final part. 


Do these applications ot Vinylile LL, 


suggest answers to your problems? 


As Basic Raw Materials, VINYLITE Sheets, Moldings, Coatings, 
and Adhesives Solve Hundreds of Critical Problems 


VINYLITE Plastics have taken a major role on two im. 
portant fronts...the battle front and the industrial front 
...for these reasons: 


First, they are supplied, or can be fabricated, in a wide 
variety of forms...rigid sheets, elastic sheeting and film, 
rigid and elastic moldings and extrusions, or bases for 
coatings and adhesives. 


Then, too, VINYLITE Plastics are strong, lightweight, 
dimensionally stable, non-flammable, resistant to water, 
oils, and chemicals. 


Because they have found such wide application in essen- 
tial uses, these plastics are restricted to high-priority 
applications. Our Field Engineers and Development Lab- 
oratories will be glad to help you with such problems. 
Get in touch with them, now, or write for Booklet 17. 
“Vinylite Resins —Their Forms, Properties and Uses.” 


Plastics Division 
CARBIDE AND CARBON CHEMICALS CORPORATION 


Unit of Union Carbide and Carbon Corporation 


uc 


30 East 42ND STREET, NEW YORK 17, N. Y. 


The final steel print 
is developed by applying 
acid and friction. When 
compared against the trac- 
ing on the VINYLITE sheet, 
it proves to be a perfect 
reproduction. 


After checking the steel plate against the original drawing, it is 
cut to shape. The entire process, from drawing to templet is completed in 
only one hour. 
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LIFE JACKET 
DYE MARKER 
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Survivors of sea casualties are easier 
to spot from a rescue plane now that both the 
Army and Navy are providing life jackets 
with special packets containing a “‘tea-bag”’ 
of fluorescent dye. In times of emergency the 
dye is readily released to spread quickly over 
a large area of the sea. One problem in the 
manufacture of these packets was to find a 
coating and an adhesive that were strong, 
waterproof, and that would protect the dye at 
extreme temperatures. The answer was found 
in a VINYLITE Plastic. Cloth is coated, then 
instructions are printed on it. The “tea-bag” 
is inserted and the packet edges are heat- 
sealed, using the coating as the adhesive. 


Bei, ee 
A manufacturer of machine roll 
coverings experimented with an extruded tube 
of VINYLITE Elastic Plastic applied over the 
metal core. But, with vulcanizing impossible, 
how could this new material be successfully 
bonded? The answer came in the form of an 
adhesive made with VINYLITE Resins. And 
because VINYLITE Plastics do not oxidize the 
new platen is proving to be superior to its 
rubber predecessor. 


PROPERTIES OF ‘’VINYLITE’’ ELASTIC 
PLASTICS —These are a relatively new group of 
VINYLITE Plastics with rubber-like or elastomeric 
properties. They are produced in a variety of 
forms, ranging from soft to semi-rigid. They 
possess great toughness, and excellent resistance 
to continued flexing, and to severe wear and 
abrasion. Tensile strength is higher than that of 
most rubber compounds. Their electrical insulating 
properties are outstanding. They are not subject 
to oxidation. By correct choice of plasticizer, they 
can be made non-flammable, and highly resistant 
to water, oils, and corrosive chemicals. They are 
available in a wide range of colors, either trans- 
lucent or opaque, or can be supplied in their 
natural, colorless, transparent state. Since all 
VINYLITE Elastic Plastics are thermoplastic, no 
curing or vulcanizing is required. They are more 
affected by temperature changes than is rubber, 
but their operating range is wide, some types re- 
maining flexible at —50 deg. F., yet tack-free at 
200 deg. F. 

VINYLITE Elastic Plastics are supplied as sheet- 
ing and as compounds for calendering onto cloth, 
and for molding and extrusion, 


PROPERTIES OF “VINYLITE” RIGID PLASTICS 
— Produced from  unplasticized vinyl resins, 
VINYLITE Rigid Plastics possess a combination of 
properties found in no other thermoglastic material. 
Because of their extremely low water absorption, 
these plastics remain dimensionally stable under 


These two storage tanks contain con- 
centrated sulfuric acid. The temperature of 
the metal is usually between 90 and 100 
degrees F. There is considerable spillage. 
Under these conditions, ordinary coatings 
broke down in less than a month. One year 
ago the tanks were refinished with VINYLITE 
Resin VMCH air-dry coating. Today, al- 
though stained by spilled acid, this coating 
1s unharmed. 





















































Tiny grommets must be made by the 
thousands to supply the needs of American 
military planes and trucks. Today these grom- 
mets are injection molded of a VINYLITE 
Elastic Plastic. This conversion saves large 
quantities of critical rubber, but even more 
important, it cuts molding time to a fraction 
of that formerly needed. Scrap and trim can 
be remolded immediately without costly re- 
processing. 





widely varying atmospheric conditions. They have 
exceptional resistance to alcohols, oils, and corro- 
sive chemicals. They have high impact strength and 
tensile strength. They are odorless, tasteless, and 
non-toxic. They do not support combustion. They 
are available in a wide range of colors, translu- 
cent or opaque, and also in colorless, transparent 
forms. They are supplied as rigid sheets or as 
molding and extrusion compounds. Rigid sheets can 
be fabricated by forming, drawing, blowing, spin- 
ning or swaging, and can be punched, sheared, 
sawed, and machined on standard metalworking 
tools. Molding compounds are suitable for both 
compression and injection molding. Extrusion com- 
pounds give highly finished continuous rigid rods, 
tubes, and shapes directly from the die. 


PROPERTIES OF “VINYLITE” RESINS FOR 
SURFACE COATINGS — Correctly formulated and 
applied, VINYLITE Resins yield finishes of un- 
usual toughness, gloss, adhesion, and chemical 
resistance. They can be applied by spraying, knife- 
coating, or dipping to a wide variety of surfaces, 
such as metal, cloth, paper, and concrete. Pre- 
pared by dissolving resins in organic solvents, these 
finishes can be modified with a wide variety of 
pigments, dyes, and plasticizers. These resins are 
generally not employed with other film-forming 
bases, therefore, coatings formulated from them ex- 
hibit the desirable features of VINYLITE Resins alone. 
Drying is solely by evaporation of solvent, and 
finishes can be either air-drying or baking types. 

















important blueprints became oil stained, 
wrinkled, and torn in war-plant shops. How 
could they be made more durable to eliminate 
this waste? Now a thin sheet of VINYLITE 
Elastic Film, backed with paper, is laid over 
the print . . . then ironed on at moderate temp- 
erature. The thermoplastic film softens .. . 
adheres to the print. As soon as it cools the 
backing paper is stripped off, leaving a strong, 
glossy, water- and oil-proof coating. 







Bomber floor mats and catwalk mats 
must be skidproof and unaffected by oil. A 
Prominent rubber company, using standard 
rubber - processing equipment, calendered 
VINYLITE Elastic Plastics on a cloth base... 
embossed the surface for maximum traction. 
Since VINYLITE Elastic Plastic requires no 
curing or vulcanizing these sturdy, skidproof, 
oilproof mats are made at low cost. 


PROPERTIES OF “VINYLITE’” RESINS FOR 
ADHESIVES— Unusual toughness, resiliency, and 
impact resistance are characteristic of adhesives 
made of VINYLITE Resins, These resin adhesives 
are widely used as bonding agents for such ma- 
terials as cellophane, cloth, paper, cardboard, 
porcelain, metal, mica, stone, leather, wood, and 
plastic sheets and film. They are available os 
powders for the compounding of adhesives, or as 
solutions sold under the trade-mark VINYLSEAL. 
The latter are especially rec ded for bondi 
impervious materials, such as metals, and urea 
and phenolic plastics. Their bonding strength is 
comparable to that obtained with soft solder. By 
the addition of plasticizers, adhesives based on 
VINYLITE Resins can give almost any degree of 
flexibility desired. 


Vinylite 


TRADE 





ELASTIC PLASTICS e 
RESINS FOR ADHESIVES 
RESINS FOR SURFACE COATINGS 


The words "Vinylite’”’ and 'Vinylseal” ave registered trade- 


marks of Carbide and Carbon Chemicals Corporation. 











RIGID PLASTICS 
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(enlarged illustration) 
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.. developed for space saving, 


weight saving, dependability 


—in specialized 
aircraft uses... 


This Oster 1/100 H.P. motor is designed 
for continuous duty in high ambient tem- 
peratures; it operates satisfactorily in 
a 90° ambient — standing up under the 
most adverse conditions in blower ap- 
plications... Behind it stands the 15-year 
performance record of Oster motors, 
used exclusively before the present war 
as original equipment on Oster motor- 
driven appliances. These Oster appli- 
ances, Oster-powered, have long been a 
recognized leader in their field, widely 


used by the armed services and other 
departments of U. S. and foreign gov- 
ernments... Type C-2B-1A is one of many 
Oster motors now being built to pow- 
er vital instruments and mechanisms in 
airplanes and submarines. It is ball-bear- 
ing equipped, built in an aluminum die- 
cast housing. 6, 12, 24, or 115 volts DC; 
115 volts AC .. . For satisfactory results 
that are a credit to your judgment, select 
Oster motors. Let us help you fit this or 


other Oster motors to your requirements. 
M-12 


John Oster Mfg. Co. 


Department E-12 


Racine, Wisconsin 
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Here’s another 
difficult electrical 
contact problem 


,. « Cetug Solved! 


Within this bell jar in the Fansteel laboratory, 
an aircraft switch is operating, exposed alter- 
nately to the hot, dank air of the New Guinea 
jungle, and the frigid rarefied atmosphere of a 
40,000 foot altitude. The problem: to find a con- 
tact material which would open and close heavy 
duty circuits under both these conditions. 





This is one of many thousand such problems 
in which the Fansteel research staff collaborates 
with electrical manufacturers. For leading manu- 
facturers know that Fansteel tests are thorough 
and scientific—that Fansteel recommendations 
are based upon facts, not guesswork. No wonder 
that one prominent manufacturer said, ‘‘We 
consider the Fansteel laboratory as a depart- 
ment of our own company!”’ 

Do you have contact problems? Your are in- 
vited to use the Fansteel laboratory as if it were 
your own. When inquiring, ask for a copy of 
“FANSTEEL ELECTRICAL CONTACTS- 
An Engineer’s Handbook.” 


N CTEE Metallurgical Corporation 
NORTH CHICAGO °- °* _— ILLINOIS 
.... BRANCH OFFICES IN PRINCIPAL CITIES 
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When the job has tobe Uu-buttoued’... 


. when screws painted-in, rusted-in, or ‘“‘frozen-in’’ have to be removed, saved, and used 
again ... here is a tool that eliminates this serious problem of field maintenance. This rugged 
Center Pivot hand driver, as used with CLUTCH HEAD Screws, is the answer. Note its structure; 
its careful engineering to make a deep dead-center_ entry to engage the straight walls of the 
Clutch with a powerful torque that breaks the ‘“‘freeze’’ of any screw for straight, easy, and 
undamaged withdrawal. More than that, this simple tool saves the screw for re-use 
because the withdrawal action automatically unites the screw and driver as a unit . . . to pre- 
vent trouble and possible danger arising from dropped and lost screws. In addition to speeding 
and simplifying normal field adjustments, this positive Lock-On feature frequently saves 

disassembling surrounding units by furnishing dead-sure access 
to and from these otherwise impossible or hard-to-get-at spots. 


For closer personal understanding of this and other ex- 
clusive CLUTCH HEAD features, may we send you an 
assortment of screws and a sample Center Pivot Bit... 
along with illustrated Brochure on CLUTCH HEAD Screws? 


UNITED SCREW AND BOLT CORPORATION 
CHICAGO CLEVELAND NEW YORK 
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Can Yo 1 
“a Build a Vibrator Power Suppl 
ply ? 


Only E-L VIBRATOR 
Offer All These 


i. CONVERSION—DC to AC; OC 
to DC; AC to DC; AC to AC. 


2. CAPACITIES—UP to 1,000 


W atts. 

3. VARIABLE FREQUENCIES—A 
be designed to 
y from 20 to 
\led variable 


power supply may 
furnish any frequenc 
280 cycles, of O contro 
output within 5% range of the 


output frequency. 

4. MULTIPLE INPUTS — For ex- 
e Eel Power Supply, in 
quantity production today, operates 
from 6, 12, 24, 110 volts DC or 110 


volts AC, and 220 volts AC, with a 
¢ 6 volts DC. 


ample, on 


single stable output © 


5. MULTIPLE OUTPUTS—Ary 
of output voltages may 


number 
ower supply 


be secured from one P 
to suit individual needs. 


6. WAVE FORMS—A vibrator 


e designed to 


power supply can b 
rm needed for 


provide any wave fo 
the equipment to be operated. 





















We don’t k 
and this little. A . inate i 
nd the limit has not yet been pele build them this big 
ed —in either directio 
n. 





POWER SUPPLIES 
Advantages: 


A FLEXIBLE IN SHAPE, SIZE 
AND WEIGHT—The component 
vibrator power supply 
lend themselves to 9 variety of 
assembly arrangements which makes 
in meeting space 


parts of a 


them most flexible 
and weight limitations. 


8. HIGHEST EFFICIENCY—E-t 
Vibrator Power Supplies provide the 
highest degree of efficiency avail- 


able in any type power supply- 


9. COMPLETELY RELIABLE—Use 
onaircraft, tanks, PT boats, “W alkie- 
Talkies,” jeeP> peeps and other 
military equipment, under toughest 
operating conditions has demon- 
strated that E+L units have what it 
takes! 


10. MINIMUM MAINTENANCE— 
o brushes, armatures 
brication oF 
¢ wear. The 
d against 


There ore 
or bearings requiring lu 
replacement because © 


entire unit may be seale 


dust or moisture. 













, inc., indianapolis, 
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Billy Codine says- “To make today’s fractional 


horsepower motors last longer— 


KNOW YOUR MOTOR-APPLY IT CORRECTLY!” 


Type K is probably 
the smallest distrib- 
uted wound motor. 
Available in capaci- 
tor and synchronous 
capacitor windings. 

































Laminations extend 
clear through the 
motor providing best 
heat radiating quali- 
ties for totally en- 
closed motor. 


PROPER APPLICATION of any 
small motor requires a wealth of 
mechanical and electrical experi- 
ence. The load characteristics of the 
machine to be driven and the char- 
acteristics of the motor must fit just 
as closely as possible. Otherwise 
neither the motor nor machine can 
give complete satisfaction. A motor 
too large or too complex is unnec 

essarily expensive. This chart from 
the Bodine catalog shows the basic 
characteristics of different windings 
available in Bodine motors. 


Shant or 
Compound Series 


Split 
Phase 


STARTING 
ToRQvE 


STARTING 
CURRENT 
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When motor-driven devices have 
heavy flywheels, geared mechan- 
isms, or other high inertia loads, 
the best operation is consistently 
obtained by using motors with spe- 
cial windings for starting such loads. 
These windings require a low start- 
ing current so that they will not 
burn out during the prolonged ac- 
celerating period. The characteristic 
chart above, which was taken from 
the Bodine catalog, shows that 





SB DESIGN 
IDEAS 
BY BODINE 


for your postwor notebook 


ca: 











Polyphase | Synchronous 


Only 2%” high but 
motor packs maxi- 
mum output in small 
mass because its de- 
sign fully utilizes all 
space enclosed. 










Shaft journals are 
ground tokeep clear- 
ance within .0002” 
to assure high effi- 
ciency and uniformity 
of operation. 


CHARACTERISTIC CHART OF BODINE FRACTIONAL HORSEPOWER MOTORS 


Synchronous | Synchronous 
if 


Seres 
Capacitor | Shaded Pole | Governor 


BODINE ELECTRIC COMPANY — 
2256 W. Ohio St., Chicago 12, M1. 





capacitor and shaded pole motors 
meet this condition. 

This example illustrates why 
Bodine engineering service is so 
valuable in solving your unusual 
motor application problems. Today, 
Bodine production is still all out for 
war purposes, but Bodine engineers 
are always ready to cooperate with 
post-war designers in solving any 
fractional horsepower motor prob- 
lems. Consult them at any time. 
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What Postwar Markets Will En- 
courage Productwise. New and dif- 
ferent engineering designs will be suc- 
cessful ones if they do not fall short of 
the quality and performance minimums 
that buyers will find acceptable. Fur- 
ther tangible suggestions for winning in 
postwar competition. 


Miscellaneous Jobs That Electricity 
Does In The Modern Plane. Follow- 
ing earlier staff reviews of specialized 


motor, control, relay, indication and 
heating components for aircraft, the 
job that miscellaneous parts are doing 
to improve performance “‘upstairs”’ will 
be brought to a focus. 


Stainless Steel And Its Place In 
Tomorrow. Notable among materials 
of great promise are those alloys resist- 
ing corrosion, tarnish and stain. Thinly 
clad types reduce cost and improve 
workability factors. 
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‘Tomorrow Will Be Too Late 


Alert to the signs of the times, anyone can see that the end of 
industry’s part in the war definitely approaches. Many Govern- 
ment contracts have been canceled. Washington seeks buyers 
for $16,000,000,000 of war plant facilities. Plans for the resumption 
of the production of some things for people are close to WPB 
OK’s. Many materials have ceased to be a problem for those who 
found them so scarce but a short time past. Press releases speak 
of forced or directed output of certain civilian items which have 
not been produced recently because of a lack of profit incentive 
for doing so. There is quibble as to which electrical appliances 
should be the first to be restored. It is clear that ‘‘cease firing,” 
whether on one military front or several, is likely to follow much 
of industry’s reconversion rather than be the prelude to it. 


Those who wait for some strong authoritative voice to say 
in the future that the time to proceed with development work 
on new products has arrived will hear scarcely more than the 
hollow echo of a lost opportunity. The time to prepare for peace 
and the potentialities that go with it is now—while the war is 
still on. A time to put engineering and product development 
staffs to work making the most of new ideas in regard to materials 
and component parts and in connection with better knowledge of 
applicable engineering principles. A time to study markets; a 
time to evaluate human needs and personal wants, productwise 
and marketwise. 


Realistically, today is a rare moment; one when even those 
manufacturers who have grown complacent or indifferent may 
revitalize, consolidate, diversify and otherwise improve individual 
products and broader lines. There is a period of intense competitive 
effort directly ahead during which the reputation of well known 
products will have to withstand the challenge of war-born ideas 
and of the inevitable newcomers to the manufacturing field. There 
will most certainly be such a demand, for some appreciable in- 
terval, as to dwarf anything that industry has heretofore known. 
A veritable flood of domestic buying can at least be anticipated as, 
here and abroad, there is a call for those things for which people 
and business enterprises have but found the years of war to stimu- 
late both yearnings and needs. 


Today is the day and the time is now. 
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Mercury Switches And Relays 
Offer Specialized Performance 





Because of its distinctive physical, electri- 
cal and chemical properties, mercury per- 
forms some unusually effective services 
within electrically-energized products of 
various kinds. Not the least of these is 
where it acts to complete, or break, elec- 
trical circuits in either switches or relays. 
Such devices were well developed when the 
war broke, whereupon the scarcity of mer- 





ERCURY switches are circuit making and in- 
terrupting means which employ the liquid 
property of mercury to open and the 
The simplest form consists of two electrodes 


close 
circuit. 
sealed in a glass tube in which a small globule of 
mercury has been placed. The electrodes are usually 
made of tungsten to prevent the mercury from form- 
ing an amalgam with them and so eating them away. 
Also the tungsten has excellent arc resisting qualities 
so that electrodes made of this material will not be 
destroyed by the arc. When the tube is placed in such 
a position that the mercury connects the electrodes 
the circuit is complete and when tilted so that the 
mercury flows from the electrodes the circuit is open. 
Since the resistance of the mercury is 580 ohm per 





rn" 








cury restricted them to all but the most 
essential of performance-dictated specifi- 
cation points. So effective is their perform- 
ance that, within certain limitations, post- 
war product developments may be ex- 
pected to include them quite generously. 
Here is a review of principles and basic 
types with indications of the promise for 
tomorrow and the days of peace. 
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circular mil foot it is desirable to keep the electrodes 
as close to each other as is possible in each instance. 

The electrodes are variously mounted at one or both 
ends of a glass tube. The tube is hermetically sealed 
and usually filled reduce the 
oxidization of the mercury and the arcing incident 
upon switching. Merely by changing the number and 
location of the electrodes used a wide range of design 
A single pole, double throw, four 


with an inert gas to 


variations results.* 
wire, mercury tube switch may be obtained quite simply. 
\s illustrated, contact is made with two of the elec- 
trodes by the mercury when the tube is tilted so that 
either end is lower than the other. 


For 


( ontrols” 


* See also “Small-Travel Switches Precision 


February 1941. 


A 


and relays 


but (C 
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A) depend for action on mechanical tilting 
actuates by magnetic attraction 0! 
ferrous weight or arm. Item (B) illustrates) 
metal clad element which removes dangtt 
of breakage and makes possible specifict| 
tion of units in hazardous locations. D- 
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LMOST endless variety is possible int 
glass tubeelements for mercury switchesf 
Because of easy formability of 
glass, many are made toandividual speciti} 
cation and sizes can be quite diverse. Types} 
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LASS enclosed mercury elements find integration B 
within relay form in clapper-type actuating unit (A) 
which has fast action but loses advantage of inherent 
Metal-clad elements serve 
Solenoid 


silence of mercury contacts. 

another style of clapper-relay design at (B 

operation has silent features all around as in glass-element 
type (C) and metal-clad (D 


Unless the dimensions are increased inordinately 
the electrode-to-mercury type switch seldom is used 
above 
electrode is continually immersed in the pool of mer 
cury that is moved in the operation of the switch 
whereas the other electrode is immersed permanently 
in another, smaller pool confined around it. Contact 
is made and broken between the two mercury pools 


several amperes. On the larger switches one 


so providing larger contact areas which are changing 
continually so removing any oxidized surfaces result- 


ing from the arcing. Of course contact pitting ex- 


perienced with solid contacts is an impossibility. This 
type switch is called the mercury-to-mercury type and 
can handle currents up to 30 amp. at 125 volt ac. 


or de., 20 amp. at 250 volt and 15 amp. at 550 volt ac. 
Above several amperes, heat resisting glass is used 


for the tube and ceramic inserts are used to protect 


| 
| 
{ 
i 
j 
t 


; 
,Lomplexity of arrangements is no limita D 


Non upon mercury switch design. This pro 
‘fey vides single pole, double throw, four wire, 
D- mercury to electrode contacts with provi- 


sion for a common neutral 
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The tube also is filled with an 
inert gas as is the case in the electrode-to-mercury 
type switch. 

Mercury switches are widely used today because 
they are silent in operation, light in weight, require 
a small operating force, and are ideal for loads in- 
volving a large inrush surge such as found on tungsten 
filament lamp loads. Since mercury switches are not 
subject to bouncing on closing there is no danger of 
the contact opening on the making cycle so interrupt- 
ing the heavy surge current, burning the contacts. 
Temperature limitations of mercury switches are im- 
posed by mercury at the low end since it freezes at 
minus 38.9 deg. C. Temperatures may be as high as 
the soldered connections and insulation of the leads 
can withstand because mercury boils, at normal pres- 
sures, at 356.9 deg. C. Since the contact chamber is 
hermetically sealed, switches function equally well under 
oil and, if the leads are water-proofed, under water 
as well. The angle through which the tube must be 
tilted to open or close the circuit can be varied from 
0.25 to 75 deg. in specially designed switches but 
the usual variation is from 5 to 20 deg. The more 
sensitive the switches the smaller is the angle through 
which it must be tilted in operation. However, the 
smaller this angle of tilt the greater is the accuracy 
needed in the mounting of the switch and the greater 
the danger of operation because of vibration or im- 
pact. Hence,- sensitivity must be weighed against 
objectionable operations under vibration or impact in 
selection of the proper switch. 

Mercury switches which operate by tilting the tube 
actually rely upon gravity to make and break the circuit. 
Hence the switch must be mounted on the device 
accurately and is affected by tilting of the device it- 
self. The degree to which the switch is affected by 
such angular displacement is dependent upon the 
sensitivity of the switch as indicated by the angle 
through which it must be moved to operate. Because 
of this, tilting switches are not suitable for those 
applications in which the original position will be 
varied in use. Glass tube switches are too fragile for 
points involving heavy vibration and, though they are 
sealed hermetically and filled with an inert gas, they 
are not recommended for use in explosive atmospheres 
because of the danger of glass breakage and subsequent 
arcing. For severe duty specification points, metal clad 
tubes, sealed hermetically and gas filled are available. 

As the external 


the glass from the arc. 


far as construction is concerned 
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there are three types of metal tube mercury switches. 
In the first type the caps on each end of the cartridge 
make contact with clips, similar to fuse clips, which 
also serve to hold the cartridge in position. In the 
second type the clips serve the single function of hold- 
ing the cartridge in position, connections being made 
by means of pig-tails. In the third type the tube is 
insulated completely by a fiber or plastic sleeve. Flex- 
ible leads are brought out through the sleeve to per- 
mit connection to the circuit. Clip-mounted, metal- 
clad switches furnish more flexibility because they can 
be changed from N. O. to N. C. merely by removing 
the cartridge, reversing it, and reinserting it in the 
clips for subsequent use. 

Metal clad switches are used on sign flashers and 
displays, the motion needed to actuate them being ob- 
tained by a cam. Care must be exercised that dirt 
does not accumulate on the tube between the live caps 
to cause arc-over on the outside of the case. Metal- 
clad mercury switches, like the glass tube switches, 
are available with mercury-to-mercury contact as well 
as mercury-to-metal contact. Larger currents can be 
handled in the mercury-to-metal, metal-clad switch 
than are possible in the mercury-to-electrode, glass- 
tube switch of the same size because the metal-clad 
switch lends itself to larger contacts in the same ex- 
ternal tube dimensions. Hence the effect of pitting 
by the arc can be reduced because it is distributed 
over a larger area permitting the control of large 
currents to be handled. 


MODIFIED TO SPECIFIC JOB 


§READY mentioned was the fact that the basic 

type of electrode-to-mercury and mercury-to- 
mercury switches can be modified to meet almost any 
specific conditions. The simple single S. P., S. T. 
consisting of two electrodes mounted in one end of the 
tube can be made N. O. or N. C. depending upon the 
method of mounting. <A three-wire S. T. switch is 
available. In this switch all three terminals are lo- 
cated in one end of the tube so that they are com- 
moned by the mercury when it flows to that end. 
The S. P., S. T. switch can be made D. T. by the 
addition of a single lead so that contact is made between 
two electrodes at either end of the tube. The com- 
binations possible are almost limitless. Special type 
mercury tubes are available and if the application de- 
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ILTING action works for the switch specifier in hand actuated 

models (A) which uses conventional type of metal-covered unit 

on hand tilted plate and (B) which incorporates special rotary 

button with mercury and contacts irside. Usable in this style as a 

limit switch the general type has a wall-mounting lighting- 
switch counterpart for hand actuation. 
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HEE: light, focussed on a bi- 

metal, holds second electrode 
in mercury pool containing second 
contact. Failure of light allows bi- 
metal to deflect, raise electrode and 
shut down associated equipment. 
Outer coil of bimetal is outside focal 
area, and, working in opposition 
cancels out effects of ambient tem- 

perature changes, 
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mands a tube not now obtainable it can be made to 
exact specifications for individual requirements in al- 
most every instance. 

Neutral position and momentary contact 


The neutral position is obtained 


switches 
also are available. 
by curving the tube itself or providing ceramic in- 
sulators which confine the mercury in the center oj 
the tube when the switch is in a horizontal position. 
Such a procedure is necessary to produce a satisfactory 
switch with a neutral position even though every mer- 
cury switch theoretically has a neutral spot. 
if special provisions are not made to confine the 
mercury to the center of the tube 
horizontal position the switch is too critical to be 


However, 
when it is ina 
practicable. Momentary contact mercury switches are 
made by placing one contact in the center of the tube 
so that connection is made only as the mercury passes 
through center in flowing from one end of the tube 
to the other when tilted. 
can be made by providing a baffle to retard the flow 
of mercury after the tube has been tilted. The delay 
can be adjusted from in the construction 
of the tube but cannot be varied once the tube is com- 
pleted and installed. This delay can be obtained on the 
make cycle, the break cycle, or on both. 

Facts that the mercury switch must be mounted 
carefully on the device to which it is integrated and 
that the device cannot be tilted without causing the 


Delay type mercury switches 


VY, to 5 ~ 


switch to operate are often considered objections but 
are utilized quite effectively in some cases. In one 
tvpe, called a splash switch, the mercury makes mo- 
mentary contact whenever it is jarred and in another 
type, known as a level switch, the circuit 1s made or 
broken when the tilted in any direction. 
The level switch finds an important application as a 


switch is 
safety switch on devices such as portable electric heaters 
which would be a fire hazard if operated in the in- 
correct position, 
CAN BE ROTATED, TOO 

NOTHER variation is the centrifugal switch 

in which the mercury tube is rotated instead 
of tilted. Whenever the speed of rotation of the tube 
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becomes too great, centrifugal force, which is propor- 
tional to speed, acts on the mercury to break the 
circuit. Hence this type mercury switch makes an 
effective governor. It can be made either N. O. or 
N. C. by changing location of the contacts. 

Mercury switches have relatively low contact re- 
sistance because of the large cross-sectional area of 
the mercury and the shortness of the electrical path 
through it but usually no effort is made to maintain 
this resistance at a fixed value. In most cases the 
slightly variable contact resistance of the mercury 
switch is of no consequence but on low current, low 
voltage (such as thermocouple and instrument) cir- 
cuits it does become the controlling factor in selection 
of the switch. There is available a mercury-to-electrode 
glass-tube-type switch whose total resistance is con- 
stant, having a value of 0.022 ohm. It is maintained 
that the contact resistance itself is zero because the 
electrodes are prepared so that the mercury wets them 
thoroughly. The 0.022 ohm of the tube is the result 
of the resistance of the electrodes and mercury so that 
its value is constant and the same on each closure. 
A small amount of liquid is added to the tube to 
lubricate the mercury thereby adding to the smooth, 
uniform action. Because of special treatment the elec- 
trodes have received in manufacture, care must be 
exercised when the external leads are soldered to the 
switch to assure that the electrodes are covered with 
mercury during the soldering operation. If care is not 
exercised in soldering, the special treatment of the 
electrodes will be nullified. Then the mercury may 
no longer wet the electrodes completely so introducing 
an undesirable contact resistance. 


WHAT IF ELECTRODES ARE MOVED? 


ILL the mercury switches described have station- 
A ary electrodes. The making and breaking of 
the circuit was accomplished by motion of the mercury 
due to gravity, impact, or centrifugal force. There 
is another group of switches. in which the mercury is 
moved or displaced mechanically or one of the elec- 
trodes is moved in and out of a stationary mercury 
pool. The oldest mercury switch of the first type is 
the rotating switch. It consists of two metal disks 
separated by a ceramic insulator containing holes, the 
When 
the hole in the ceramic insulator is in line with the 
metal disks the mercury can fill it—connecting the 
two disks but when the insulator is rotated so that 
the hole is no longer in line, the mercury is wiped out 
by the insulator, so breaking the circuit. 

In the magnetic mercury switch illustrated, one elec- 
trode is moved in and out of the stationary pool by 
means of magnetic attraction acting against very weak 
spring tension or gravity. This type switch finds its 
greatest usefulness on these extremely sensitive devices 
such as scales, recorders, and laboratory equipment 
where the force needed to tilt a tube, though small, 
is unobtainable. Instead, a small permanent magnet 
is mounted on the movable member which, when it 
approaches the tube, attracts a small clapper mounted 
on one of the electrodes to draw it into or out of the 
mercury pool. 


whole assembly being immersed in mercury. 


The electrode returns to its original 
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A MERCURY displacing relay types have greatest toler- B 
ance toward unintended tilting, vibration, accelera- 
tion and other adversities which made early mercury 
devices capable of only stationary specification peints. 
In forms (A) with glass tube and (B) with metal-cased, 
units work by magnetic attraction from encircling coils 
on inner ferrous floats which are drawn up or down to 
either flood or expose contacts as various circuit re- 
quirements may dictate. 
position when the magnet is removed in the operation 
of the device. These switches are obtainable N. O. 
or N. C. Magnetic types are sufficiently flexible to 
meet individual requirements of the specifier. 

Light operated mercury switches also employ a mov- 
able electrode. Used as a safety device on oil burners 
to shut off the unit when the flame fails, the device 
consists of a concave parabolic reflector which focuses 
all the incident light rays with their associated infra- 
red ray energy at a single point. A coiled bimetallic 
strip, to one end of which is attached one electrode of 
the mercury switch, is located at the focal point of 
the reflector. Surrounding this small coil is another, 
larger, bimetallic coil which is connected to the smaller 
coil but is not small enough to be at the focal point of 
the reflector. Infra-red ray energy of the light rays 
focused by the reflector will be absorbed by the small 
coil only, because the large coil is outside the focal 
point of the reflector. Heat absorbed by the small 
coil causes it to deflect and move the electrode at- 
tached to it into the mercury pool completing the 
circuit. The purpose of the larger coil is to nullify 
the effect of ambient temperature changes to which 
the small coil would be sensitive if it alone were used. 
Any ambient temperature change will effect both coils 
equally and, since they are wound to nullify each 
other the net effect will be zero so ambient temperature 
changes will not produce motion of the electrode. How- 
ever the incident infra-red ray energy of the light rays 
does not fall on the large coil so it will cause deflec- 
tion only of the small coil, thus moving the electrode. 

In the true sense of the word, mercury switches 
could be regarded as relays because relatively large 
amounts of power can be controlled with little actuating 
force. In fact they often do eliminate need for relays. 
Mercury switches and mercury itself are adapted to 
relays producing an interesting field for consideration. 
Mercury relays have the same advantages as mercury 
switches and, in many cases, the same limitations but 


‘Continued on p. 172. 








There Will Be More Glass Parts 


IXTURES of many different chemicals, in 

widely varying proportions, can be -melted and 

cooled under the proper conditions to form 
different kinds of glass. Although much remains to be 
learned, the technology has progressed to a point where 
glasses often can be deliberately formulated to give a 
desired combination of physical and chemical properties. 
Some of these glasses differ from others almost as much 
as daylight differs from darkness. At the extremes we 
have these variations, for example, 

Expansion coefficient—8x10~* to 140x107% cm./cm. 
deg. C. 

Softening point—500 to 1510 deg. C. 

Specific gravity—2.125 to 8.120. 

Some of the physical properties of industrial glasses 
are summarized in accompanying tabulations. It should 
be noted that these are illustrative only—being neither 
complete nor restrictive. The electrical properties of 
glass are probably more complex than any other char- 









LOWN-glass shapes destined to become cathode ray 

and x-ray tubes. Special kinds of glass are not so 

important here as for some other electrical product 
specification points. 


acteristic with the possible exception of mechanical 
strength. For example, surface conductivity depends 
on composition, temperature, previous thermal treat- 
ment, and the surrounding atmospheric conditions. 
Glass also exhibits dielectric absorption to a marked 
degree. The tables present values which can be used 
safely without a complete discussion of all ramifications 
of the subject. 

Changes in glass composition and temperature have 
tremendous effect on volume resistivity and power 
factor. The volume resistivities at 20 deg. C for cer- 
tain giasses fall between log R = 14.7, 17.1. On the 
other hand, power factor (depending upon the kind of 
lass) may increase as muchas 700 per cent or as little 
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So many ways exist in which to put glass to 
work in fibre, filament, sheet, solid, molded, 
blown, ground, cellular and metalized forms 
that this long known material is reaching 
new levels of usefulness. Add to the vari- 
eties of form the diversities of chemical com- 
position which are now possible and you have 
an amazing specification opportunity for the 
engineer-designer. Do you know that glass 
will withstand temperatures of over 1800 





as 30 per cent as the temperature increases from 20 
deg. C to 100 deg. C. Electrcial equipment seldom 
operates continuously at an ambient greater than 100 
deg. C and at this temperature the better electrical 
glasses have power factors approximating 0.1 per cent. 
Even at 350 deg. C, a more or less standard glass will 
otfer a power factor of no more than 0.22 per cent. 
For greater precision, values of dielectric constant K 
and power factor 8 should be accompanied by specifi- 
cation of the frequency. Plots of either quantity 


against frequency over the range 60 cycles to 
upwards of 25,000 me. usually result in trough shaped 
curves with lowest values in the neighborhood of 1 to 
100 me. Again depending upon the kind of glass, 8 
may decrease from 10 to 80 per cent as the frequency 
increases from 60 cycles to 1 mc. and then may increase 
several hundred per cent from 1 to 25,000 me. Dielec- 
tric constant is affected much less—it seldom changes 


more than 25 per cent from minimum to maximum. 


AS AN ELECTRICAL INSULATOR 


ROM foregoing, related also to our general knowl- 

edge of glass as a material, it is evident that this 
material has many highly tangible advantages as an 
electrical insulator. To summarize, glass 1s: 

1. Permanent—being a homogeneous, nonporous ma- 
terial which is smooth, hard, and highly resistant to 
weathering and other kinds of chemical attack. 

2. Has very high volume and surface resistivity. 
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In Postwar Electrical Products 














exceptions: glass beads are made thousands to the 

“il ise. Fs: Cane wow Ganteatngs eremenes @eation Setar and ne Se ows) perers weigh 30 Ib. each. 

, 8 : : Nevertheless, difficulties in feeding the molten mass, 

o yi plastic in high iptaies molding — forming it, finishing it, and annealing it multiply 

, chines enable exact shaping quickly and rapidly as the weight increases. It is possible to blow 

3 | cheaply, that one manufacturer has 27,000 a cylindrical body with an inside diameter of 27% in., 

g or more different formulae in his files and of 31 in. jong, but it is impossible to press it. The prob- 

. these every year makes about 400 different lems of plunger cooling, adequate stroke, etc., preclude 

" kinds of glass for a variety of standard and such a possibility. But if this body has to have an 

| special uses. There are, indeed, plenty of accurately formed closed bottom, an accurately formed 

. reasons why glass will find its way to unex- flange at the top, with definite and controlled taper 

S| pected points in electrical products. inside, and a heavy wall, then it cannot be made by 

blowing. Consequently, these lightning arrester bodies, 

0 have to be made of several individual pressed sections, 

sealed together electrically. Deep narrow slots, holes, 

ae B or cavities are also a source of difficulty in conventional 
glassmaking. 

Where the required precision cannot be obtained di- 

rectly it is often possible to obtain it by grinding, with 

or without subsequent polishing. Optical ware is a 

| good example of very fine precision grinding and pol- 


ishing. By such methods and others, tubing for in- 
stance, with a bore accurate to a few ten-thousandths of 
an inch can be made. But all more or less special 
yates Practice methods, commercially practicable, are likely to be ex- 
calls for glass in- 

sulators in many in- 
| stances because of the 
excellent dielectric 
and power factor val- 
us of this material at 
» high frequencies. A 

Eotering insulator 
bushing and capacitor 
cover. B—Some 
standard radio insu- 

lators, 


BY C. J. PHILLIPS* 





A 3. Available with a wide range of values of the 
dielectric constant and of power loss per unit volume. 

4. Has very high dielectric strength and hence great 
resistance to high voltage surges. 

5. In certain commercial types offers coefficients of 
expansion lower than any other ceramic material ex- 
cept fused silica. This characteristic gives great re 
sistance to thermal shock, and keeps frequency drift 
and temperature compensation to the minimum. 

6. Available in certain articles with a very high 
strength-to-weight ratio. 

7. In some pressure molded forms, offers a great 
variety of sizes and shapes, accurate in dimensions, and 
constant in physical properties. 

If it is assumed that a glass of the proper physical 
and chemical properties has been chosen for a certain 
application, certain limitations of form and dimensions 
must still be observed. First, note that, by and large, * Mr. Phillips, now Manager, Electronic Sales Dept., Corn- 
ing Glass Works, was for some years a physicist in the Phys- 
; d ps ical Laboratory of that organization and has made glass a 
range ot a few ounces to a lew pounds. There are detailed technical study for many years. 








the weights of common glass articles lie within the 
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pensive. The tolerances of ordinary glass articles are 
much greater—it is fortunate that most glassware does 


not require rigid adherence to split-hair accuracy. 


USING ELECTRICAL GLASSWARE 


NCANDESCENT lamps, as we know them today, 

would be impossible without glass. Glass is used 
everywhere in the finished lamp and during its manu- 
facture: as tubing, during the exhaust process; as the 
envelope to let the light out and to keep the air or gas 
in; as an insulating support for the filament; and as an 
insulating medium inside the brass base. Despite manu- 
facture by the hundreds of millions, the glass require- 
ments are stringent. Freedom from visual imperfec- 
tions, ability to withstand atmospheric pressure indefi- 
nitely, and resistance to atmospheric attack are some 
of the requirements. Also important is stability against 
chemical or physical changes while being worked in 
gas flames to attach the glass tube bearing the filament. 
An ability to seal properly to the lead-in wires is neces- 
sary in lamps, radio tubes, X-ray tubes, and cathode- 
ray bulbs. Lamps are made in over one thousand dif- 
ferent sizes and shapes. The “grain of wheat” lamp, 
used in surgical instruments, “to help find a button in 
a baby,” is the smallest, 0.079 in. diam. and 0.343 in. 
long. The 50,000 watt lamp is perhaps the largest: 
35 in. high, with a bulb diameter of 20 in. The tungsten 
in the filament would make 21,000,000 “grain of wheat” 
lamps. Other sources of illumination are built around 
glass including: sealed beam and other bipost lamps; 
lamps used for light projection, drying, and photo- 
graphic work; vapor discharge sources—mercury, 
sodium-vapor, fluorescent, and neon lamps. 

Many X-ray tubes are made from two kinds of glass, 
the bulb itself being a heavy lead glass made to absorb 
the X-rays and confine them within the tube except at 
the “window,” a transmitting glass, through which the 
rays can pass without straying where they are not 
wanted. The “window” is sealed to the lead glass 
body and becomes an integral part of it. Many other 
X-ray tubes are made from borosilicate glasses, sepa- 
rately shielded. 


REQUIREMENTS MORE EXACTING 


PECIFICATION of glass in radio and television 
tubes is well known. 
requirements outlined above for incandescent lamps. 
In addition, the variety of compositions is greater in 
order to seal properly to various metals and, at the 
same time, have the correct electrical and heat-resisting 
properties. Requirements for glass quality and close 
tolerances have become more exacting as the war con- 
tinues, particularly for cathode ray tubes. Although 
glass has been used almost universally for radio tubes, 
it is only within the last few years that it has begun to 
receive widespread acceptance in other radio and elec- 
trical components. The war has accelerated this trend. 
The radio tube and lamp industries are largely built 
up around the ability to properly seal glass to metal. 
The art is old but is constantly changing. Platinum, 
tungsten, copper and special alloys are used. In deter- 
mining the suitability of a certain glass to metal com- 


The glass must meet the 
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GLASSES USUALLY SPECIFIED 
FOR VARIOUS PARTS 





Glass Designation 
Principal 8 
Product Applications AIBICIDIEIG 
Lamp bulbs } ented 
Neon insulators ( Illumination ci = x | x 
X-ray bulbs Medical: Industrial a mee ce 
Radio bulbs x |x| x 
x , | 
Cathode ray bulbs Communications eee eh ie oe ei 
Pressure molded glass- internal | x 
ware | components | 
Resistor tubes x 
Other radio ware Communications x x | x 
external 
Lightning arresters x 
Fuse tubing Power control and x x 
Fuse plugs \ generation x 
Induction cylinders x | x 








relative 
expansions, wetting and gassing, general size and shape 
of the seal, severity of service requirements, etc. Prop- 
erly made seals of this type have advantages over any 
other method of joining glass to metal. Nevertheless 
there has been a demand for simpler methods of making 
hermetic glass to metal seals accentuated by the war. 
Failure of many radio components has been traced to 
inadequate provision against condensation of moisture 
or leakage of air, water, or oil when exposed to wide 
variations of temperature and pressure. 


bination many factors must be considered: 


METALIZING FOR CONDUCTION 


LTHOUGH the deposition of metal coatings on 
glass is very old, recent advances in technique 
give metalized bands which are actually part of the 











A 


4 ETALIZED glass is an 
important factor in 

newer uses. A — Resistor 

tubes of metalized glass. B 

Transformer bushings simi- 
larly fabricated. 


ELECTRICAL MANUFACTURING 








glass itself. This new technique of fusing metal and intermediate diameters and wall thicknesses. Exhaust 





glass permits the attachment of metal’ fittings to the and stem tubing, neon tubing, and fuse tubing are made 

glass by the simple method of soldering. The result in volume from a large number of glass compositions 

is a permanent, hermetic seal which can withstand both Precision tubing has been mentioned. Cylinders are 

the salt water immersion test for marine service and used in induction heating, ozone generation, and as con- 

the fresh water immersion test for aircraft service. One tainers for large capacitors. 

large scale application is in the form of special glass It has recently been found possible to draw very thin 
| jackets for precision wire wound resistors. Another sheet glass of the proper type for use in capacitors. 


is its use in glass bushings to provide hermetic seals Methods are being developed for the manufacture of 
for leads and terminals on transformer cases. ‘The 


same method can be used for condensers, chokes, gas 


filled spark gaps, and similar components. 

The variety of special glass parts used as components 
of electrical equipment is very great. Tubing may vary 
in diameter from 3/32 to 6 in. and is available in many 








HARACTERISTIC small glass 

“parts include (A) neon sign 

housings and bushings, (B) fuse 
shells. 





RECISION, injection molded 

glass parts closely held to accu- 

rate diameters are among recent de- 

velopments. Here they are in a 

variety of shapes, forms and in 
tricacies. 








such capacitors. At the moment they appear to con- 
stitute a practical substitute for mica and they may 
ultimately alleviate the shortage and uncertainty in the 
supply of that critical material. 

For many years borosilicate glass radio insulators 
have been used by government services, commercial 
airlines, broadcasting stations, and amateurs. This 
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PHYSICAL 


CHARACTERISTICS OF 


CERTAIN GLASSES 








the 
same as when made by ordi- 


which are essentially 








Glass Designation 
Property Unit 
A B ( D E F 
Softening 
temperature deg. C 630 | 696 | 710 | 756 | 819 | 745 
Max. operating 
temperature deg. C 375 | 450 | 425 | -450 | 500 | 425 
Linear expansion per deg. C. 
(0-300 deg. C. x10-7 | 87 92 47 36 32 3] 
Water absorption 
(24 hr.) per cent | None) None} None} None) None} None 
Volume resistivity 
log R at 250 deg. C. | ohms. per | 10.0| 6.4 | 9.0 | 8.8 | 8.1 12.1 
log R at 350deg.C. | cm. cube} 8.0| 5.2 | 7.3 | 7.2 | 6.7 |10.1 
Dielectric strength | volts/mil. | very | very | very very | very | very | 
high} high! high) high) high} high 
$.1.C.—20 deg. C 
1 mc. percent | 6.5 | 7.3 | 5.1 | 4.8 | 4.65) 3.95) 
P.F.—20 deg. C.— 
1 mc. percent | 0.18) 0.95 0.30, 0.27) 0.42) 0.06 
L.F.—20 deg. C.— 
1 mc. percent | 1.17) 6.94 1.53 1.30 1.95) 0.24 





oe Re blowing, pressing, or 
Coe ME nes (Sel drawing of hot glass, except 
tion-|mold- that these products are usu- 
al_| ing ally translucent or opaque, 
; rather than transparent. 
1500 1250-1400}1500-1600, CJear glasses become white 
or ivory tinted. One com- 
900 | 800 position combines the prop- 
erties of very low thermal 
7.8 | 8.5 | 60-90 30-50 expansion, resistance to high 
temperatures, great chem- 
None} .01! 0-0.1 0-2.0 ical durability, and very low 
dielectric losses. It is suit- 
9.7/9.3) 9-14 7-10 able for a wide variety of 
8.1 | 7.8 8-13 6-8 electrical applications. 
very | 500 | 200-300 | 200-280 This process is adapta- 
high ble to the manufacture of 
web éarieees | 4.00.5 shapes which range from 
small beads to large pieces 
0.05 0.180 .03-0.20/0.70-1.2 with maximum dimensions 
0.20) 0.72/0.15-1.24| 3.5-9.0 up to 15 in., weighing 25 





usage is hased upon low power factor, 
weathering, and resistance to large temperature changes. 

Special glass bodies for lightning arresters have al- 
ready been mentioned. available 
service from 3 to 15 kv., the largest ones nearly three 
feet long. Liquid filled power fuses and current limit- 
ing resistors’ are also made, Power fuses of this type 
are available’in ratings from % to 400 amp., 23. to 
138 kv., for indoor or outdoor service on transformers 
and other electrical equipment. The largest 
bodies are nearly four feet long. The principal ad- 
vantages of glass in these applications are transparency, 
accuracy of dimensions, excellent electrical properties, 
and good mechanical strength. 


stability against 


Sizes are now for 


glass 


PRESSURE MOLDING WITH ACCURACY 


PPLICABLE to a number of glass compositions 
having widely different characteristics a new 


pressure molding process yields properties of such ware 





Countersunk holes 

are practicable, and tapped 
holes are possible within certain limits. The contour of 
external can be maintained with exactitude 
and, in general, reproducibility of dimensions from 
piece to piece is excellent, superior to that obtainable 
from most other insulating materials. Principal ap- 
plications, to.date include coil forms, mercury are rec- 
tier rings, and various kinds of bushings for trans- 
formers. and capacitors. A bright future is anticipated 
as this versatile material finds its proper place in the 
family of insulating media. 


lb. each. 


grooves 


» 


SOME PROCESS FACTS 


LLL conventional glass articles are made by rapidly 

transforming a viscous liquid into a rigid solid. 
There is neither time nor means to control dimensions 
as those of metals can be controlled. In general, the 
overall variations to be expected are about as shown 
It will be noted that 
the tolerances are somewhat greater for ware made by 


In an accompanying tabulation. 


hand, as might be expected. With pressed or blown 





B YLINDERS of which many glass parts are fabricated 

are easily obtained in (A 

with identical wall'thicknesses if desired and 
ov-unflapged shapes. 


widely varying diameters 


B> flanged 
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ractional Hp. Motors 
That Eliminate Overrun 


INETIC energy built up in rotating parts will 
cause rotation to continue an appreciable length 
of time after power is removed unless correc- 
tive measures are introduced. 


This coasting may be 
undesirable 


even dangerous—on many devices. For 
example, the motor driving the cowl flaps on a mod- 
ern airplane must stop almost instantaneously when 
those flaps reach the either fully opened or fully closed 
position, because overtravel would result in jamming 
and damaging of parts of the mechanism. 

Various methods are employed to eliminate or con- 
trol coasting: dynamic or electrical braking, plugging 
(which is momentary reversing of polarity), electro- 
magnetic braking and clutching.* If the problem is to 
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Many wartime products, such as plane 
and tank components, must bring a 
motor-driven part to a precise posi- 
tion, quickly and without overrun. 
That is just where motors with built 
in brake and clutch features are doing 
an outstanding job. So many are the 
specification points calling for just 
such performance and so likely are 
the inclusion of such motor features in 
the driving units for the postwar prod- 
uct that the suggestions made by Mr. 
Fromm are particularly pertinent at 
this time. 





slow a motor, for instance, to control the operating 
speed of an electrical crane lowering a heavy weight, 
electrical braking will suffice. But in order to bring 
the weight to a stop and hold it or where the mechanism 
must be brought to a dead stop as quickly as pos- 
sible, as in the case of the cowl flap application de- 
scribed above, then positive braking must be incorpo- 
rated in the motor design—electrical braking alone 
being unable to provide full stoppage. 

Frequently a combination of the two (electrical and 
positive brakes) is desirable. A discussion of the 
relative merits of each might be interesting, but for the 
purposes of this article the discussion will be confined 
to the operation and specification of motion with mag- 
netic brakes and clutches and mechanical clutches. 

* See also “To Intermittently Link Driving and Driven 


Shafts,’ March 1943 and “To Electrically Hold Rotating or 
Stationary Parts,” September 1942 
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Integral horsepower motors have been available with 
magnetic brakes for many years, certain machine-tool 
motors serving as a good illustration. The production- 
time savings on a machine tool, such as a shaper or 
former, through the elimination of coasting between 
cutting runs by efficient braking is readily apparent. 
However, with fractional horsepower motors it has been 
a different story. Until recently applications in this 
field did not demand braking and as a result the utiliza- 
tion of braking on small motors is a relatively recent 
development. 

Great strides have been made in the design of built- 
in brakes, clutches, brake-clutch combinations, slip 
clutches, free-wheeling clutches, and over-running 
clutches—all of which are extremely small and com- 
pact (on one % hp. motor whose diameter is 2% in., 
the addition of a complete magnetic brake increased 
the overall length of the motor only 5% in.), feather 
light and dependable. As time goes on continued de- 
velopment will reduce size and weight and increase 
operating efficiency even more. 

Since clutching and braking devices are being used 
on vital war equipment it is not yet possible to reveal 


the complete details of their construction. Fundamen- 


BY W. H. FROMM 


MOTOR DIV., DUMORE CO. 











SOME CLUTCH AND BRAKE 
MOTOR FACTS 





; RPM of | Increase | Increase Stopping 
Type of Brake HP Output in in Time — 
or Clutch Rating Shaft | Weight Length | (in rev.) 
Internal expanding 
brake Log 200 10 0z. | 34 in. A 
Internal expanding 
brake le 7500 12 oz 34 in. 10 
Internal expanding 
brake l¢ 6000 12 oz. 34 in. 25 
External contracting 
brake ly 7500 3 lb. Spercent) 100 
Disc type brake and 
clutch 6 3000 14 oz. | 15¢ in. 3 
Disc type brake and 
clutch \4 3500 16 oz. 134 in. 12 








tally, however, the magnetic brake consists of two sur- 
faces kept in close contact with one another by springs. 
One surface is movable and mounted on the armature, 
the other fixed to the motor frame; one of the surfaces 
is metal and the other a high-friction material such as 
asbestos-impregnated fibre or cork. In direct current 
motors an electromagnet, the windings of which are 
connected in the motor circuit, acts to draw the sur- 
faces apart when the windings are energized. Thus, 
when power is applied to the motor the electromagnet 
draws the surfaces apart and releases the brake, and 
the moment power is removed the electromagnetic ac- 
tion ceases and the springs apply the brake. The mag- 
net winding is usually connected in series with the 
motor winding as the starting current surge provides 
quick brake release. On some applications a shunt 





as the name suggests, employs a circular plate mounted 
on the armature which is forced against a similar plate 
fastened to the motor frame. The friction material 
may be on either plate. In the second type, a metal 
cup is mounted on the armature shaft and brake shoes 
faced with friction material are forced against its inner 
periphery. Conversely the third type has a drum 
mounted on the armature with shoes which bear on its 
outer periphery. The external-contracting brake is 
most frequently used on larger motors, and is generally 
larger and heavier than either of the other two types. 

Brakes may be mounted either externally on a shaft 
extension opposite the pulley end of the motor, or inter- 
nally on the shaft between the armature or rotor wind- 
ing and the bearing. The magnetic system may be ar- 
ranged in a variety of ways. It may consist of a closed 
path composed of the fixed portion and the movable 
portion or armature. When the windings are not ener- 
gized the armature is removed from its correct position 
in the magnetic circuit, but when a magnetic field is 
set up the armature tends to move so as to close the 
circuit. This movement releases the brake. In another 
arrangement of the magnetic system a simple iron 
plunger is located within a coil and tends to move with 
the field set up by that coil, again releasing the brake 
by this movement. 


CLUTCH ACTS OPPOSITE 


— clutches are just the opposite of the 
brakes in action. Springs hold the members 
apart when power is off and an electromagnet forces 
them together when power is on. Some clutches use 
friction plate members, others the positive toothed type, 
and still other motors employ a friction drive through 
concentric cones. The flat-plate type is most generally 
used in small motors. There is, of course, no rigid con- 
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winding is also used to provide adequate magnetic 
tractive effort under light loads and low armature cur- 
rent. In ac. motors a shading coil is used in the 
electromagnet to prevent falling out or chattering. In 
small motors stopping times of % sec. or less are 
obtained usually. 

Magnetic brakes may be classified according to the 
construction of the braking surfaces as flat-plate, in- 
ternal expanding and external contracting. The first, 
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nection between the driving and driven members, both 
being movable. On some motors the driven member is 
fixed to the driven shaft, which must slide axially in 
its bearings whenever the clutch is engaged or disen- 
gaged. Better designs have the driven shaft fixed as far 
as axial movement is concerned, with the clutch mem- 
ber driving it through a positive engagement but allow- 
ing freedom to slide axially. 

The purpose of the clutch is to uncouple the mo- 
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mentum of the armature from the driven mechanism, 
leaving the latter free to stop or be stopped. There is 
sufficient friction inherent in the load of some equip- 
ment to provide its own stoppage if the momentum of 
the armature is removed. When this condition does not 
obtain, a clutch and brake are frequently combined 
the brake to provide quicker and more positive stop- 
page and the clutch to provide longer life for the brake 
lining by reducing the job the brake must do. This is 
a simple matter because of the opposite actions of each, 
the back of the driven clutch member being forced by 
spring action against a fixed surface when the clutch 
releases from contact. 

A noteworthy example of a successful application of 
this combination is a motor driving an aerial camera 
where a clutch and brake combination provide stop- 
page to meet an unusually small time allowance speci- 
fied by the customer to protect his delicate, precision 
photographic mechanism. The entire brake and clutch 
assembly in this case is less than 2 in. long. 

The magnetic clutch is also used on geared motors 
when it is desirable to provide “free-wheeling.” In- 
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stalled between the final stage of gearing and the out- 
put shaft to permit the latter to turn freely in either 
direction when power is off, this magnetic clutch is 
used on equipment of such fundamental operative im- 
portance as airplane landing gear where it is essential 
to allow for hand-operation in the event of power 
failure. Landing gear motors usually operate through 
high-ratios and it would be difficult or impossible to 
drive the gearing from the output shaft because of what 
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 Pecdiene of temperatures is an important wartime product 

function. A—This % hp. oil cooler door motor, as well as 

B) this 1/20 inter-cooler door motor both have internal ex- 
panding magnetic brakes. 





B 


might be called the “‘mechanical disadvantage’’—hence 
the free-wheeling clutch to eliminate high ratio gearing 
if manual operation is necessary. 


MECHANICAL CLUTCHES 


XAMPLES of mechanical clutches are the slip 

clutch, the over-running or uni-directional clutch 
and the centrifugal clutch. The slip clutch consists es- 
sentially of two friction plates held in contact by 
springs. When the load exceeds a pre-determined value 
the plates slip and the motor is thereby protected 
against the deleterious effects of excessive overloads. 
Spring tension is usually made adjustable to satisfy 
varying conditions. The over-running clutch is usually 
of the ratchet type, driving in one direction and slip- 
ping in the opposite direction. 

An important, contemporary use of this over-run- 
ning, ratchet-type clutch is on an aircraft ammunition 
booster motor, which is required to drive in only one 
direction but must also be so arranged that ammunition 
belts may be fed into the booster manually. The output 
shaft is free to turn in the bore of the driving gear— 
power being transmitted from one part of the ratchet 
fastened to the gear to the other part fixed to the out- 
put shaft. The centrifugal type clutch is characterized 
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Fok driving the operating mechanism of aerial cameras 
such ¥% hp. motors with disc type magnetic clutch and 
brake are specified. 
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ECAUSE a clutch-brake combination has 
incorporated in this shutter actuator motor the output 


Magnetic been 


shaft and load stop while the armature coasts to rest 


by a set of weights, on the outer surfaces of which 
brake linings are fastened. These weights are restrained 
by garter-type springs and are mounted on the rotor. The 
rotor is free to rotate on the shaft, which has a clutch 
shell. When the rotor reaches a predetermined speed 
the centrifugal force produced overcomes the restrain- 
ing power of the springs and causes the weights to fly 
out and engage the clutch shell, transmitting torque to 
the shaft. This clutch engaging and disengaging in a 
rapidly recurring cycle delivers virtual hammer blows 
and is especially useful in breaking loose heavy loads 
or freeing frozen bearings at low temperatures. 

As stated above the principal field at present for 
clutches and brakes in fractional horsepower motors is 
in aircraft applications. There multitude of 
widely varying examples. On the intercooler door of 
a high-altitude fighter plane the small driving motor 


are a 





102 


was coasting too much and jamming the screw jack— 
design improvement was imperative. A small internal- 
expanding brake, was installed in the original motor and 
its action stopped the output shaft rotation within one 
effectively eliminating all 
jamming of driven-parts. 


revolution, coasting and 
Built-in brakes in cowl flap motors on two types of 


light and medium. bombers have eliminated the neces- 





with built in overrunning, 


Ammunition booster motor (% hp 


or free-wheeling, clutch 


sity of adjusting limit switches according to individual 
motor characteristics and eliminated as well the jam- 
ming of flaps or actuator mechanisms. On a special 
booster device in a modern fighter plane where precise 
positioning is required a specially designed brake- 
clutch combination provides extremely high-speed stop- 
page of the drive motor. With the anticipated early 
advent of automatic control of aircraft motors through 


Continued on p 192 


HIGH INTENSITY MERCURY SEARCHLIGHT 


IGHT source of this moisture free air at 25 Ib 
high intensity, air con per sq. in. at a rate of 6 
ditioned, mercury — search- cu. ft. per min. It is driven 


light is a midget capillary by a 34 hp. motor. Meas 


type 900 watt mercury lamp, ired maximum candlepowet 


which throws a flat, concen values range from 7,500,000 
trated beam capable of il for the 12 in. unit to 32,000, 
luminating distant horizontal 000 for the 24 in. searchlight 
surfaces from a low mount Three circular louvers are 
ing height. The lamp is ai provided to prevent the es 
cooled for operation in all cape of stray light. The 
types of weather and this is front door glass is perma 
necessary because the heat nently fastened in place by 


continuous clamping ring and 
The 


which also acts as 


in this lamp has a tendency 


to create a high internal packing. rear door, 


pressure which must be kept a support 
it would ex for the 
tinguish the arc. When the 
searchlight is on, air 1s 
forced constantly through a 


down, otherwis¢ silvered glass reflec 
tor, gives access to the in 
terior for relamping. \ 


safety switch is provided to 


rubber hose into the top of extinguish the lamp if the 
the searchlight drum by an rear door is opened while 
air compressor. The air the searchlight is in opera 


compressor provides oil and tion. General Electric Co. 
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° A summary ot current news releases 
by government bureaus as affecting 

sa, the products, activities, interests 

and cooperative action of the readers 


Fractional Horsepower Motor Industry. A decline 
of $2,000,000 showed in production reports submitted 
for September 1943 from the total of $35,000,000 
worth of production of fractional horsepower motors 
in the previous month. Certain model changes in types 
of fractional horsepower motors were advanced among 
At a recent industry 
advisory committee meeting discussions were also held 


possible reasons for the decline. 


on the industry’s desire to be allowed to hold project 
orders rated AA-2X and AA-3, in schedule for filling. 
This request was advanced with the explanation that 
less than 5 per cent of the total fractional horsepower 
motor output would fall in these two categories. Short 
term expediting of ball bearings, admittedly a critical 
component; manpower problems and definitions of es- 
sential labor activity, and a discussion with representa- 
tives from the Office of Civilian Requirements were 
also brought before the all-day session. This commit- 
tee meets at infrequent rather than regular intervals. 


Production of Electrical Appliances Soon?  In- 
formed Government sources indicate that the Office of 
Civilian Requirements hopes for production of 2 million 
electric irons, 900,000 household washing machines and 
900,000 domestic refrigerators in 1944. 
program is open to change because of shortages of man- 


This tentative 


power and plant facilities as well as stringent bottle- 
However, WPB ex- 
pects to get the electric irons under way in the first 
three months of next vear and the refrigerators and 


necks in small motors and wire. 


washing machines before the second or third quarter. 
The electric iron heads the list of unavailable but essen- 
tial civilian goods. Under present OCR plans the elec- 
tric iron would be built to sell for $3 to $5 but this 
price is a guess since none has been produced since 
early in 1942. 


New WPB Unit to Aid Refrigeration Manufac- 
turers. 
eration and Air Conditioning Section of the General 


The establishment of a new unit in the Refrig- 


Industrial Equipment Division .to assist refrigeration 
manufacturers in securing “bottleneck” components for 
the fulfillment of specific contracts: was announced by 
WPB. The new Material Coordinating Unit will aid 
manufacturers in obtaining non-controlled materials and 
parts for assembly of refrigeration equipment, particu- 
larly for the Army, Navy and Maritime Commission. 
To assist in setting up this new unit the services of two 
very competent refrigeration engineers, A. W. Heintz 
and John M. Lambert, were secured. Their activities 
will be coordinated with the present CMP Unit which 
is headed by Gordon Wootton, assisted by Sylvester 
Seibert. 
the manufacturer should accompany his request with 


When the assistance of this unit is desired, 


Prime contract number 
and or purchase order number for your end item; de- 


the following information: 
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& Mig. Co.: John A. 


scription of your end item and delivery date called for ; 
description, quantity and value of material or com- 
ponent causing difficulty ; name and address of supplier 
with whom order is placed; date of your order; your 
order number ; supplier’s order number ; present rating ; 
date promised with present rating; delivery date or 
dates required to meet the delivery schedule of your 
end item; rating needed to meet required delivery date 
and other suppliers investigated and delivery dates 
promised for accomplishment. 


Alien Property. All persons claiming any interest 
in trade-marks, commercial prints or labels now or for- 
merly owned by nations of designated foreign countries 
are required to report their interest, including any 
agreement or claims of ownership, on Form APC-31 
1944 according to an order recently 
announced by Leo T. Crowley, Alien Property Cus- 
todian. Copies of Form APC-31 and instructions for 
reporting may be obtained on and after December 1, 
1943, through the Office of Alien Property Custodian 
in Washington, New York, Chicago and San Francisco. 
Completed and sworn reports are to be returned to the 
Alien Property Custodian, Washington, D. C. In 
issuing this order Mr. Crowley distinguished between 
enemy owned trade-marks and trade-marks belonging 
to nationals of countries occupied or controlled by the 
He made it clear that with respect to the lat- 
ter the administration policy of his office will be one of 
general supervision and that vesting action will be taken 
only when deemed necessary in the public interest or 
to protect the owner of the trade-mark. Further clari- 
fication of alien property and trade-mark policies is 
likely. 


by February 1, 


enemy. 


Domestic Electric Range Industry Advisory Com- 
mittee. Supervised by Government presiding officer 
H. LL. Stiles of WPRB, the following members now con- 
stitute the industry advisory committee for domestic 
M. Beatty, Westinghouse Electric 

; Drake, Norge Div., Borg-War- 
ner Corp.; Albert T. Fish, A. J. Lindemann & Hover- 
Robert T. Frazier, Cavalier Corp.; M. J. 
Maier, Malleable Iron Range Co.; H. M. Parsons, 
Landers, Frary & Clark; and R. W. Turnbull, Edison 
General Electric Appliance Co. 


electric ranges: R. 


son’ Co.: 


Batteries. Manufacturers of flashlight batteries have 
been directed to distribute approximately 20. per cent 
of their fourth quarter production to farmers according 
to WPB announcement. Batteries are now being made 
at approximately 50 per cent of the pre-war output and 
this directive makes about normal rural consumption 
available through farm outlets. Manufacturers are di- 
rected to allocate specific numbers of batteries among 
farm distribution outlets on the basis of past purchases 
or other equitable methods. The directive does not 


103 





change operation of preference ratings in any other 
particular and AAA and certain other orders are not 
affected. Manufacturers of all types of lead acid storage 
batteries, automotive or otherwise, are permitted to add 
to their October 1, 1941 prices an allowance of one 
cent per pound of lead in the battery, the OPA has 
announced. The lead allowance was previously granted 
only to manufacturers of automotive batteries because 
authorized advances in the price of lead squeezed manu- 
facturers’ costs. The situation that led to this was 
found by OPA to be true of manufacturers of other 
types of storage batteries. This action them 
the same relief. Manufacturers have the option of in- 
creasing their prices to their February 1, 1942 prices or 
using the lead allowance in establishing their maximum 
prices. The increased figure will not affect prices paid 
by consumers, since the difference will be absorbed 
by wholesalers. 


grants 


Anti-Friction Bearings. General Preference Order 
E-10 as amended imposes tighter restrictions on the 
delivery of surplus stocks of anti-friction bearings. The 
amended order provides that notwithstanding the pro- 
visions of Priorities Regulation No. 1, any person who 
has obtained anti-friction bearings with priorities as- 
sistance who no longer requires them for the purpose 
for which the priorities assistance was granted, may 
dispose of them only in one of the following ways: 1. 
The bearings may be redelivered to the persons from 
whom they were obtained, if such person is willing to 
accept redelivery; or 2. The bearings may be disposed 
of to fill any order rated AAA; or 3. The bearings 
may be disposed of to fill any order rated AA-5 or 


COMBUSTION TUBE FURNACE 


HIS single tube combustion 

furnace is designed for fast and 
accurate carbon and sulphur deter- 
minations as well as gravimetric de- 
termination of carbon and all alloy 
steels including stainless and heat 
resisting steels. Temperatures ob- 
tainable for continuous operation are 
up to 2500 deg. F while for occa- 
sional operations temperatures up 
to 2650 deg. are permissible. All 
necessary control is conveniently 
located on face of furnace. Tempera- 
ture regulation is provided by coarse 
and fine adjustment knobs con- 
nected to a built-in variable voltage 
transformer. An ammeter shows 
the proper and safe current required 


higher placed by the Army, Navy, Maritime Commis- 
sion or War Shipping Administration, or by any prime 
or sub-contractor of any of them; or 4. If the quantity 
of bearings which he wishes to dispose of in any calen- 
dar month had a total cost to him of $250 or less: 
he may dispose of them to fill any order placed with 
AA-5 or higher; or 5. If the quantity 
of bearings which he wishes to dispose of in any calen- 
dar month had a total cost to him in excess of $250 and 
if they are not being disposed of pursuant to the above 
methods, he must apply to WPB for permission to dis- 
The amended order places the 


him rated 


pose of the bearings. 
quarterly scheduling period for each producer's total 
production of anti-friction bearings on a calendar basis, 
beginning January 1, 1944. It provides that each pro- 
ducer shall schedule his total production for the four 
months period September, October, November and De- 
cember, 1943, and his total quarterly production begin- 
ning January 1, 1944, in such a manner as to make 
available during such period or quarter 85 per cent of 
his production for delivery against production orders 
and 15 per cent for delivery against miscellaneous 
orders. These percentages may be varied by any pro- 
ducer, however, if he does not have enough unfilled pur- 
chase orders and estimated future orders reasonably 
anticipated to be received within the next 90 days to 
absorb one or the other of the percentage allocations. 
Because of amendments to General Scheduling Order 
M-293 and the provision in that order that it now 
supersedes the operations reports and schedules of 
Order E-10, a new paragraph states that specific opera- 
tions with respect to delivery requirements of bearings 
will be made under Order M-293 where necessary. The 


\ 














for the heating elements while tem- 
perature is indicated by a pyrometer 
which is connected to a platinum 
thermocouple. A knob for con- 
trolling flow of oxygen operates a 
needle valve connected to rubber 
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tubing adapters located at both ends 
of housing for convenient piping to 
oxygen supply. A line cut-off switch 
and a signal light which shows when 
furnace is operating, are both in- 
cluded with the control. The unit 


is equipped with three adapters for 
easy and quick interchangeability ot 


standard combustion tubes, 1 in., 
11%4 in. and 1% in. OD. A fourth 
tube, 2 in. OD., can be used without 
an adapter. Lindberg Eng. Co. 
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amended order provides the sequence of deliveries 
against production orders shall be scheduled according 
to the terms of Priorities Regulation No. 1 and other 
applicable regulations of WPB, and provides a 30-day 
“frozen” period instead of the normal 15-day period 
under Priorities Regulation No. 1. The base rating on 
deliveries of bearings is raised to AA-5 with the pro- 
viso that orders placed prior to November 10, 1943, 
may be delivered on a rating of A-10 or higher. 


Electrical Hearing Aid Industry Advisory Com- 
mittee. The following members now constitute the 
industry advisory committee for electrical hearing aids: 
W. H. Huth, Aurex Corp.; C. A. Moore, Gem Ear- 
phone Co.; Stanley Osserman, Dictograph Products 
Co.; R. C. Litchfield, Graybar Electric Co.; E. J. 
Myers, E. A. Myers & Sons; Dean Babbitt, Sonotone 
Corp. ; Fred J. Wonders, Paraphone Hearing Aid, Inc., 
and J. J. Nance, Zenith Radio Corp. 


Instruments. As a further step in the program of 
simplification of industrial type instruments, Schedule 
VII (Industrial and Special Purpose Thermometers ) 
was added to Limitation Order L-272 by WPB. The 
new schedule eliminates a number of sizes, types and 
special features of industrial and special purpose ther- 
mometers. This action is expected to conserve critical 
man-hours in production and increase the quantity out- 
put of industrial thermometers as much as 10 per cent, 
the Radio and Radar Division of WPB indicates. A 
small quantity of material also would be conserved by 
standardization and simplification. The schedule re- 
stricts scale ranges in industrial thermometers between 
minus 40 deg. and plus 950 deg. F. to a definite list. 
It provides that cases and case fronts shall not be made 
of copper or copper alloy other than copper tubing, 
copper alloy tubing, or cylindrical extruded shapes. 


Inventory Records. Suppliers who are required to 
keep inventory records under Limitation Order L-63 
no longer need file Form WPB-825 (formerly PD- 
336), thie WPB has indicated. This applies to automo- 
tive, aviation, electrical, farm, industrial, refrigeration, 
transmission, welding and cutting supplies, etc., etc. 
Amendment of L-63 also provides that suppliers must 
keep records of total net monthly sales from stock and 
total inventory of supplies at the end of each month, 
but need not keep a separate record of each type of sup- 
plies. This revision also clarifies the meaning of the 
fourth exemption from the order by substituting the 
phrase “replacement parts specially designed to fit only 
one model and brand of machinery or equipment and 
adaptable to no other use” for the phrase “functional 
replacement parts for machinery and equipment.” 


Machines and Parts, and Machinery Services. ler- 
mission for sellers, lessors or suppliers of machines and 
parts, and machinery services to enter into adjustable 
pricing contracts pending OPA action on an application 
for adjustment of the sellers’ maximum prices has 
been authorized by OPA. To define clearly just what 
type of adjustable pricing is permitted, OPA adds 
to the regulation establishing maximum prices for 
machines and parts and machinery services, the same 
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standard adjustable provision that has been added to 
other regulation. The seller may agree with the buyer 
(or lessee) to charge a price which can be increased up 
to the maximum price in effect at the time of delivery 
if (1) a request for a change in the applicable price 
is pending; (2) authorization is necessary to promote 
distribution or production ; and (3) it will not interfere 
with the purpose of the Emergency Price Control Act 
of 1942, as amended. (This action is taken through 
Amendment No. 104 to Maximum Price Regulation 
136—Machines and Parts, and Machinery Services— 
and become effective November 9, 1943). 


Domestic Watt-Hour Meters. A simplified method 
by which a prospective purchaser may apply for per- 
mission to buy domestic watt-hour meters from existing 
stocks is contained in an amended Limitation Order 
L.-151 issued recently by WPB. All such applications 
now will be filed with the Regional Utility Inventory 
Control Offices of WPB. Exclusive of certain special 
conditions such as war housing that cannot be metered 
with a master meter, replacement of damaged meters, 
and emergency conditions, the order provides that a 
prospective purchaser should obtain his requirements 
of domestic watt-hour meters from such sources of 
supply as the excess inventories of electric utilities, 
used meter dealers and meter repair shops. Informa- 
tion on excess stocks of such meters in the hands of 
utilities may be obtained from Regional Utility Control 
Offices. The amended order includes a list of consid- 
erations for passing on applications for the purchase 
of new meters. The order revision is intended to en- 
courage the maintenance, repair and conversion of 
domestic watt-hour meters so as to make the best pos- 
sible use of existing stocks and to encourage the balanc- 
ing of stocks among electric power utilities. The order 
provides that no person shall manufacture or assemble 
any new domestic watt-hour meters or any new parts 
for the conversion of such meters from one to another 
type. It does not prohibit the use or delivery of ex- 
isting parts for the conversion of domestic watt-hour 
meters from one to another type, such as the conversion 
of non-socket to socket type, three-wire to two-wire or 
three-wire meters, or meters from one current rating 
to a higher current rating. Authorization for delivery 
or acceptance of delivery of any new domestic watt- 
hour meter for a claimant agency or for delivery be- 
tween persons who operate electric power utilities that 
serve the public generally, must be obtained from WPB 
on Form WPB-1319 (formerly PD-556). 

Zinc. Conservation Order M-11-b, as amended, has 
been issued by WPB adding a number of general ex- 
ceptions to restrictions formerly imposed by List A and 
also making a number of substitutions for items for- 
merly appearing on List A. Among items shown on 
List A are: Automotive (except mechanical or func- 
tional items other than locking devices for wheels, tires 
or gasoline tanks) ; barrel and drum plugs; lock parts ; 
coin operated devices; electrical cooking appliances, 
fans, appliances, motors; lamps; lighting equipment. 
interior ; portable and standing lamps; radios and non- 
coin operated photographs: refrigerators, mechanical. 

(Continued on p. 200) 
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To expedite production in 
the counter - boring opera- 
tion on the ends of aircraft 
piston wrist-pin holes this 
two-way hydraulic machine 
has been developed. Load- 
ing is manual and the work 
is located by means of a 
pilot entering the piston. 
Center line of the wrist-pin 
holes is squared up by means 
of two manually operated lo- 
cating fingers. Clamping 
mechanism is hydraulic and 
is operated by means of elec- 
trically controlled valves. The 
control buttons of the clamp- 
ing mechanism are inopera- 
tive while the machine is in 
the work cycle. Spindles are 
equipped with direct v-belt 
drive and with single-point 
tools, tungsten carbide tipped. 
In the work cycle, tools make 
a rapid approach and feed to 
the required depth against 
solid stops, feed return for the 
depth of the counterbore and 
then rapidly retract to the 
rear of the slide to allow am- 
ple loading clearance. Two- 
way feed is employed. Cool- 
ant tank is in the rear of the 
machine and coolant is fed to 
the work through the fixture 
to the inside of the piston. 
All hydraulic equipment is 
housed in the base. 








| 
Snyder Tool & Eng 


This test bench (A), developed for the aircraft and} % 
machine tool fields, can be used for testing most any- }| 
thing in the field of hydraulics. Some of the principal 
features of the unit include oil flow meters tabulated in | #2 


drive for testing various types of pumps. Other equip- _ 
ment includes an aircraft type and two commercial & 
cylinders, speed control valves, remote control pressure} J 
valves, electrically and manually controlled directional} % 
valves, pressure and oil temperature gauges, a variable} 
delivery pump (1500 lb. maximum), a combination} ™ 
pump (1000 lb. maximum) and a 2000 Ib. constant] © 








Tubin Eng. & Mfg. 








For aircraft, automobile and 
shipbuilding plants, and for 
any industry using a multi- 
tude of small hardware parts 
where recovery of wasted 
parts from floor sweepings 
and stockroom mixups is a 
problem, this length sorter 
reclaims screws, bolts and 
rivets and delivers from 
85,000 to 100,000 sorted parts 
in 8 hr. sorting to 4, 1% or 
140 in. variations in lengths. 


As many as 24 different 
lengths can be sorted at one 
time into separate recepta- 
cles, with a throw-off recepta- 
cle for lengths not set for 
sorting on the machine. The 
machine is powered with 
friction drive, 14 hp. motor, 
110 volt, ac. or dc. 5 ma- 
chines can be handled by one 
inexperienced girl operator, 
an alarm sounding when the 
hopper is emptied. 
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Peck & Harvey 


Any drawing or tracing, written or printed matter up 
to 44 in. wide or any combination (as many as five 
814 x 11 sheets) may be fed into this table type con- 
tinuous printer at one time. Prints may be any length. 
Mercury vapor tube lamps are used and mounted 
horizontally to give absolutely uniform light intensity 
overall. The ball-bearing equipped variable speed 
motor coupled to ball-bearing mounted geared head 
drives directly through non-slipping positive-drive 
sprockets and silent-type chain. A wide range of 
speeds is controlled by a constant current rheostat. No 
lubrication is required. Print paper and tracings in- 
serted in the machine are picked up by moving indi- 
vidual fabric bands, and carried under even, fixed 
pressure over the contact glass surface through which 
actinic rays from the lamps penetrate to establish the 
required “‘exposure.’”’ The bands run in guides, with 
automatically controlled tension. Paper and tracings 
are deposited in a tray at the top of the machine. 
j Roller support brackets permit the use of print paper 
| in roll form. 








Hydraulic Machinery B 


delivery pump together with take-off ports and an 
Haircraft type spherical accumulator. All are located on 
jthe instrument panel or enclosed in the bench. Push 
button controls are provided for all motors and elec- 
* tically controlled directional valves with pilot lights 
»,to indicate when the circuits are closed including a 
} Master pilot on the main circuit. On the face of the 
», Panel there are also two cable jacks to facilitate testing 

electrically controlled hydraulic valves. B—Rear view 
©) displaying the intricate piping that made practical this 
st bench. There is more than a quarter of a mile of 
Piping involved in the final m-chine es shown. 
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IN ENGINEERING DESIGNS. 
FOR MILITARY 
AND CIVILIAN NEEDS 
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General Electric 


Designed specifically for the welding of magnesium, mag- 
nesium alloys, aluminum and high-strength light alloys, this 
unit is completely automatic after preliminary adjustment 
and makes a smooth, clean weld under a shield of helium gas 
at rates up to 40 in. per min. on 1% in. stock. Incorporated in 
the machine is an electronic motor control which enables the 
equipment to hold the proper arc-length even while the arc 
climbs and descends inclines, such as encountered for example, 
in welding curver-surface parts. The filler metal is unreeled 
into the work at the correct angle through the small nozzle 
rod at the lower left. The tungsten electrode used to start and 
maintain the arc extends through the center of the rod that is 
perpendicular to the work and the helium gas is fed in around 
the electrode. The rate at which filler metal is fed can be 
adjusted to a constant uniform feed into the arc, or a supple- 
mentary control can be used to feed wire into the arc, with- 
draw it, and then feed it in again—all on a predetermined 
cycle. The heart of the manual helium-shielded arc-welding 
equipment is an electrode holder which is arranged to hold 
either a tungsten or a carbon electrode, to conduct the welding 
current to the electrode and to surround the electrode with a 
stream of helium gas. The source of dc. power for both manual 
and automatic welding is a standard arc-welding machine. 
The electronic control panel is at the right in this illustration 
and all operations are controlled at panel at the upper left. 


“ 
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Capable of performing a wide range 
of diameter, form, taper and radii 
turning, including knurling opera- 
tions, in one cycle, this automatic 
screw machine has five cutting 
tools, a bar capacity of 3% in., and 
will turn parts having a maximum 
length of 214 in. A stepless range of 
spindle speeds from 1,000 to 10,000 
rpm., is provided. The cutting tools 
are controlled by flat cams equipped 
with lateral and vertical micrometer 
adjustments to control the posi- 
tioning. Small precision parts can 
be turned to tolerances of 0.0002 in. 
diam. and concentricity. The chuck 
opening and closing in the spindle 
are controlled by two dogs which 
require axial adjustment only. The 
camshaft is mounted behind the 
bed and parallel to it. All of the 
cams which control the movement 
of the headstock, the opening and 
closing of the headstock collet, the 
operation of the five tool slides and 
attachments, link with this shaft. 
Camshaft speed control is accom- 
plished by four quick-change gears. 
A 3 hp., 3 phase, 60 cycle ball 
bearing motor is mounted in the 
base of the machine, as well as the 
oil-proof push button station and 
magnetic starter. A _ centrifugal 
pump driven by direct couplings 
to the gear box drive provides 
ample coolant circulation. Five 
attachments can be provided which 
include a single spindle drilling 
attachment for both positive and 
sensitive drilling, a single spindle 
threading attachment for cutting 
outside threads of various diam- 
eters, two spindle drilling and 
tapping attachments to perform 


Thomas B. Gibbs 


both operations in one cycle, a three 
spindle drilling attachment which 
can be used for spotting, drilling 
and reaming. Another is available 
for screw slotting. Various modifi- 
cations to the basic machine have 
been developed to permit the turn- 
ing and hobbing of pinions in one 
production cycle and a further one 
makes it possible to both mill and 
cross drill turned pieces in the same 
turning cycle. 
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This industrial fluid refrigerating system 
mechanically refrigerates fluids, settles 
screens out chips and the coarser abrasives sal 
applies the coolant or fluid to the work, It 
adaptable to the cooling and temperature m, 
tenance of a wide diversification of indysis 


of submerged bearing temperatures, queng 
oils, spot welders and laboratory set-ups, 
unit is portable and no water or water eg 
tions are required so that it is ready to 
work by simply plugging into the power 
It is equipped with a 1 hp. compressor rat 
11,800 Btu. Centrifugal or gear type eg 
pumps operated by a 44 hp. motor are optiog 
required. The centrifugal has a rated capacity 
3000 gph. at 7 lb. pressure and the gear pum 
rated at 180 gph., at 50 Ib. pressure. The cool} 
tank with a capacity of 36 gal. is equipped 
removable 45 deg. settling and filtering sep 
(available in various meshes) and baffle plate 
removing chips and the coarser abra 
(B) An internal view of the machine. (C) J 
trating by dotted arrows the travel of 
from inlet pipe. 





Gray-Mills} 


Important among 
the features of this 
portable light are 
the‘‘featherweight”’ 
storage batteries 
which are recharged 
by plugging a con- 
nection into the 
cigar-lighter socket 
of an automobile. 
Batteries give 2400 
hr. of steady light 
before replacement 
— recharging life 
equal to $120 worth 
of ordinary flash- 
light cells. The light 
has a 5 in. focus 
lens. Weight is only 
41% Ib. 
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Warner Electric | 
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qhesiGNS FOR MILITARY AND CIVILIAN NEEDS 
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Accommo- 
dating molds 
up to 24 in. 
diam. and up 
to 12 in. 
height, and 
suited for 
permanent 
mold centrif- 
ugal casting 
of bushings 
with dimen- 
sions such 
that the 
length of the 
bushing does not appreciably exceed the diameter, this 
vertical centrifugal casting machine is designed to 
produce a wide range of sizes of ferrous and non-ferrous 
castings. All dross collects on the inside diameter of 
the castings due to the separating action of the cen- 
trifugal force. If the hole in the cover of the mold is 
made equal in diameter to the desired inside diameter 
of the casting, a slight excess of metal may be poured to 
flush out the accumulated dross. Practically 100 per 
cent metal yield is obtained as no gates, sprues or risers 
are required. Rotation speed of the machine can be 
adjusted by using the proper set of sheaves to suit the 
particular size of casting being produced. 





Centrifugal Casting Machine 








i 
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Millsg 


Originally built in connection with cable lacquering equipment, 
and designed to meet strict Army-Navy specifications for uni- 
form and concentric finishes in impregnation and coating of wire 
and cable insulation, this wind-up machine may be used for wire, 
cable, cords, rope, paper, tapes of various kinds, textiles and 
coated fabrics. It is a complete, self-contained unit with combi- 
nation variable speed and hydraulic synchronizing equipment 
which provides constant speed and tension within a variable pro- 
duction range. By arrangement of adjustable counter-weights, 
wire tension can be varied from a few ounces to hundreds of 
pounds. It comprises a dismountable reel stand, multi-wrap 
large-diameter capstans, constant but variable tension mechanism 
and an adjustable level winder. It is also equipped with pro- 
visions for driving assisting capstans which are required on some 
| grades of fine wire being processed through multi-coat finishes. 
The machine is motor driven and requires no outside source of 
power or synchronization. Higher operating speeds for extrusion 
wind-up in the use of rubber or synthetic insulation materials 
and continuous wind-up machines of the same basic design with 
high-speed crossover are available. 
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ELECTRICAL ENERGY AT WORK IN ENGINEER 
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Engineering features that result in increased Fitchburg Grinding Machine Ni 
work production and finer finish have been | 
incorporated in this 10 in. cylindrical automatic 
precision grinder which can handle a wide range 
and a number of types of jobs. It is equipped with 
a fixed standard bowgage wheelhead unit which 
goes through a completely automatic cycle— 
rapid traverse to work, correct feed, grinding 
dwell and rapid return—all started by one push 
buttor. Feed movements may be controlled in , f AAA TARA (L 
0.0001 in. on the wheel feed dial. The grinder is : oe 
equipped with individual motor drives for the 
bowgage wheelhead unit, table traverse, work 
spindle and coolant pump. All electric circuits 
are centrally located in a single cabinet and push 
button controls for the individual motors are all 
located at the operator’s finger tips. The trueing 
device is mounted on the footstock and after 
being set by hand it is operated by the work table 
traversing the diamond across the wheel face. 
Nelson Specialty Welding Equip 
Developed to supply the need in’ which is set into action when the 
industry for a portable tool toend- trigger is pulled. The number of 
weld steel studs to metal surfaces, cycles the arc is allowed to burn is L 
the fundamental operating prin- controlled by a pneumatic timing r 
ciple of this stud welder (A) is to device which is built into the con- I 
create and control an arc between’ trol unit. When the arc is com- t 
the stud and the steel surface to pleted, the timing device trips the t 
which it is to be welded. The gun, thus forcing the end of the stud \ 
operator loads and cocks the gun to be plunged into the molten metal. fi 
and places it in the proper welding This completes the welding opera- c 
position, with the stud end and the tion after which the gun is re- it 
spacer legs pressed firmly against moved from the stud and loaded for 8 
the plate. From the moment the the next weld.. The timer is adjust- b 
trigger is pulled, the entire weld able and controls the operation of a 
cycle is automatic. The welding the gun in fractions of a second. r 
current is turned on and the studis The dials calibrated in cycles and, p 
lifted to create the arc, which burns when once set for a certain sized t! 
a pre-determined length of time. stud-weld, repeats the same timing : 
The lift of the stud is accomplished - cycle for each weld. (B) the r 
by a spring mechanism in the gun operator is shown welding studs. p 
—— 
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Ril iGNS FOR MILITARY AND CIVILIAN NEEDS 





Built for the Marine Corps, this lubricating oil 
reclaiming trailer unit is being used back of the 
fines as the troops advance. Mounted on the trailer 
isa standard type reclaimer, a diesel electric generat- 
ing set, clean oil storage tank, fuel oil tank and 
waterproof storage bins for refinery earths, filter 
papers and spares. In operation, a charging pump 
conveys the dirty oil from drums on the ground to 
the heating tank, where it is brought to a sufficient 
temperature in intimate contact with refinery earth 
to dissipate the volatiles. The heating process is 
controlled by thermostats, and when the proper 
temperature is reached, the oil is dropped into a 
transfer tank, then forced through a two-stage filter 
by compressed air and out to clean oil receiving 
drums. The reclaimer is built in eight sizes to meet 
any requirements for the purification of dirty lubri- 
cating oils from diesel, automotive and aircraft 
engines, as well as for hydraulic, vacuum pump and 
transformer oils. 

















| 
| Youngstown Miller 


Many new features have been incorpo- 
rated within this carbide tool grinder 
which comes in 10 and 14 in. sizes. The 
machines are completely equipped: The 
10 in. grinder is supplied with 2 hp. motor 
while the 14 in. model has a 3 hp. motor; 
220 or 440 volt, 3 phase, 60 cycle, 1750 
rpm., ball bearing, totally enclosed fan 
cooled reversing motor; magnetic revers- 
ing switch with overload and low voltage 
protection; compound protractor tool 
gage; wheel dresser holder; a new coolant 
control which provides for the proper 
flooding of the tool while grinding wet; 
coolant tank and motor driven pump for 
wet grinding; safety cup discs to prevent 
operator from overdriving within the cup 
wheel; no-splash—no-spray guards and 
pans which definitely prevent the coolant 
splashing or spraying on the operator 
and on the floor. 











. 
Hammond Machinery Builders hg 4 
\e 





A dc. volt- 


Used to analyze and indicate on a 
recording oscillograph, strains in 
mechanical members such as railroad 
tails, beams and similar structures, 
this instrument consists of six indi- 
vidual direct coupled amplifying units 
featuring individual master bridge 
circuits, thus making it possible to 
indicate by six separate pickups the 
strains produced on structural mem- 
bers. All outputs and inputs are avail- 
able from the front of the panel by 
removal of four panel screws making it 
possible to check calibration or service 
the instrument in the field conveni- 
ently. The unit has a built-in ten tube 
fegulated power supply holding the 
plate voltage and filament voltage to 


‘ 


a variation of 1 per cent. 
meter is connected in the circuit at all 
times and a zero center milliammeter is 
used with a patch cord for initial 
balance of output plate current before 
the recording oscillograph is used. 
Each strain gage amplifying unit con- 
tains six tubes and features a chromium 
plated chassis and metal parts to 
resist corrosion in the field. All adjust- 
ments on each amplifying unit can be 
locked by dial thumb screw locks. The 
dc. output on each amplifier is 20 ma. 
linear over the whole scale within 1 
per cent. The frequency response of 
each unit is linear within 0.1 of 1 per 
cent from 0 to 40 kc. Gain in decibels 
of each unit is 90 db. 


20100 
7o +0 
Q2' 99 


Q) 9: +0 





Televiso Products 








| JANUARY 1944 





111 








How To Improve The Engineering 


In New Product Developments | 


PPORTUNITY to improve upon what was con- 
sidered to be good engineering design in the 

past is the clear lesson of our cumulative ex- 
periences in the war period. It is time to rather crit- 
ically consider our past design practices. As we all 
know, through in some cases rather painful experi- 
there is a scarcity of a number of our more 1m- 
portant engineering materials, for instance, the 
alloys and the highly alloyed steels. Solutions to some 
of the problems created by such scarcities have been 
hastened by wartime developments and lessons. And 
these advances can and should be employed in our 
postwar design procedure. 

What are some of the factors affecting our past prac- 
tices? In general, machines of the heavy machinery 
class have tended to be overweight due in part to the 
conservative nature of engineers and designers and has 
caused excessive use of some materials. This con- 
servatism has been evident in the formulation of specifi- 
cations and in the selection of factors of safety. It is 
also true that in a large number of machines, the pro- 
portions of component members are based on empirical 
design methods due to a number of causes, among them 
being ignorance of the actual loading conditions and 
consequent stresses existing in a machine subjected to 
compound loading. In not a few cases, it is perhaps 
the result of mental laziness. Empirical design has 
a tendency to produce excess weight. 

Another of our past practices, that stands 
question now, has been the production of a very wide 
variety of types and sizes of a particular machine te 
satisfy the desires of each customer. This custom- 
building of machinery is a costly process of manufac- 
turing and indirectly has a tendency to affect the ef- 
ficiency of design and operation of each type and size. 
With many types and sizes existing, it is difficult for 
design personnel to give each design the painstaking 
and careful consideration it deserves. We find also 
that in the past our dimensional and quality controls 
have been less rigid than is sometimes desirable and, in 
the matter of materials and construction methods, we 
have also been conservative. So much so, that we have 
overlooked possibilities created by new materials and 
new production methods. 
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OPPORTUNITIES FOR CONSERVATION 


Fe our future opportunities, as related to the 
possibility of conserving material, are reduction 
of weight, reduction in the number of types and sizes, 
use of minimum specifications in place of maximum 
specifications, increased accuracy, decreased 
cence and improved methods of construction. 


obse les- 
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There are two means available for the reduction of 
weight. 
a change 


One is through more careful design without 
of material, that is, through analytical design 
methods in place of empirical methods. purely 
analytical studies can now be supplemented by experi- 
mental ones using both photoelastic and lacquer stress 
coating methods. The advantage of the latter is that 
the specimen experimented with can be a duplicate of 
the part being designed. Strains set up by loading the 
test produce fine cracks in the 
coat. The spacing of the 


Our 


piece lacquer stress 
cracks is proportional to 
the strain produced and the cracks are formed in a 
direction normal to the stress. By more nearly ap- 
proaching through analytical and experimental means 
the actual loading and stress conditions existing in ma- 
chine structures, we can intelligently decrease factors 
of safety and so bring about decreased dimensions and 
weights. The aircraft industry has of necessity been 
forced to make extremely careful analyses of loading 
and stresses in order to bring weight down and payload 
up. The necessity of conserving material throughout 
industry in general is now perhaps as great as the 
necessity of having low weight in aircraft. 

Another means for reducing weight is created by 
the availability of low density materials which includes 
the aluminum and magnesium alloys and a number of 
the so called plastics. The saving of material in this 
case may be twofold, through the reduction in size of 
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motor driving equipment and of component parts re- a re 
) quired, as a result of smaller inertia forces created by 
t the lower weight. Assuming that war-learned lessons and 
Our neighboring Canadians have found it most prof- technical progress in regard to materials, 
| jtable to redesign their tank periscope. By the sub- parts, processes and performance can, and 
stitution of die-cast zinc for some of the previously therefore will, be resourcefully applied to 
| machined aluminum and bronze parts and by the intro- the development of products for tomorrow, 


duction of plastic parts for other aluminum parts, it how should the job be done? Largely, in 
e . ° ry - 
was found possible to save several hundred thousand 


t ; a pi fers Professor Chapman (with a notable 

pounds of the more critical materials. The resulting . . 

inna er ae background of practical experience as a 
f improvement in construction methods also saved in d , . i hich 
' excess of one million man hours of labor. utters ——— ——— Br = to 
draw), by adopting a viewpoint toward 
n FOR SIMPLIFIED PRODUCTS necessary change and related progress that 
Vy ° . 
yf tans Rae ; will make the acceptance of new ideas and 
at | KGARDING the reduction of types and sizes sas 

cag 2 : new opportunities an easy one. 

S| it 1s desirable, from the standpoint of reduced 
it production costs and improved products, for designers 
yt to find the time to analyze more closely the design —ernrrnnrnrnsn eas ees "2 EOE EO i oe eee * eeeeeere~* sree td tv 
e problems of each type and size. It is also evident that 
is with fewer types and sizes there are also fewer produc- consolidating on types and sizes, it was found practical 
0 tion difficulties and, therefore, more rapid operations. to reduce the types from 14 to 4 and the sizes from 62 
a | An intelligent reduction in the number of types and to 32. Consequent savings in stock required, stock 
a sizes can be made only on the basis of good market handling and storage space were realized. 
ad analysis tempered with judgment concerning the knowl- When considering minimum specifications, it is 
i- | edge that the market may have of its own needs. necessary to remember safety factors, probable years of 
'S | To illustrate the potentialities offered by this ap- service, and conservation of material. In other words, 
d proach, the case of a circuit breaker redesigned by one specifications should be drawn on the basis of the best 


manufacturer may be mentioned. Through the rede- obtainable knowledge as to the minimum required factor 


& | sign, this 600 volt ac. breaker was enabled to carry of safety, the possible years of service of the equip- 














d twice its original current while effecting savings of ment, and as to the least expensive material. It has 
it | 4614 per cent in the steel, 35 per cent in the copper, been found during the present war that in numerous 
l€ and 61 per cent in the molded material used. Parts cases the low alloy steels of the national emergency 
formerly numbering 190 now add up to only 117. By (Continued on page 184) 
Vy 
eS 
of 
is | : ; ee . , os ha 
of | SOME NEWER ENGINEERING INFLUENCES* 
| Materials Issue Miniature motors Feb. ’43 Process Improvements P 
Ceramics Oct. ’42 Motor parts Dec. ‘43 Better wiring methods Oct. °43 
Coil supports Dec. ’43 Maulti-speed motors June 43 Contact assemblies Feb. °43 
’ Copper Oct. ’42 Overload protection July °43 Controls for processes Apr. 743 
\ Electro-deposited surfaces Dec. 743 Pressure actuated controls May '43 Die casting progress Sept. °43 
ie 4 Heating and resistance Rectifiers Mar. 43 Fastening devices Nov. '43 
alloys Aug. 43 Relays Jan. 43 High-cycle tools May °43 
Insulating tapes May °43 Silicon steel sheets Feb. 43 High frequency heat 
Laminated metals June °43 Specialty transtormers Feb. °43 treating July °43 
Laminated plastics Sept. 43 Starters tor motors Mar. ‘43 Plastic molding Aug. 743 
Light metals Nov. 42 Temperature controls Oct. 43 Powder metallurgy June 743 
Liquid and solid dielectrics Aug. ’43 Tuning circuit controls Sept. ‘AS Pressed parts Nov. 743 
Plastics Feb. ’43 Voltage regulators June "43 Welding methods Feb. °43 
Synthetic rubber Aug. 43 oon rao os be 
Ae ea Se =a ring harnesses ec. “42 : os 
Vulcanized fibre Dec. °43 ring Specific Opportunities 
. Mechanical Parts Better circuit design Oct. 43 
Electrical Parts Air and oil cleaners July °43 Better coil design Nov. °43 
Aircraft circuit controls Oct. 43 Bearings Nov. *42 Built-in lighting May °43 
Aircraft motors Aug. °43 Brushes for motors June °43 Electronic ways Mar. and 
Aircraft relays Nov. *43 Clutches Mar. 743 — May °43 
Gear motors Oct. °42 Counters Apr. °43 Fluorescent lighting Dec. 743 
Governor controlled Drive components June °43 Induction heating July 743 
motors Sept. ’43 Gears July °43 Postwar planning 
Heating units Dec. ’42 Needle bearings Dec. °43 Appliances Oct. °43 
Level actuated controls July °43 Resilient mountings Jan. “43 Business machines Nov. °43 
Limit switches Sept. ’43 Sealing of bearings and Machine tools Oct. °43 
Magnetic separators Jan. 743 shafts Mar. 743 Test apparatus Oct. °43 
| Metal rectifiers Sept. “43. Springs Apr. °43  Speeding-up developments Oct. 743 
* Feature article coverage recently in your Electrical Manufacturing. 
NG 
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Springs Need Working Space Too 


PRINGS are usually stressed right up to the per- 

missible limit even in heavy duty stationary ma- 

chines, where weight, space and mobility are rela- 
tively minor engineering design factors. This is, of 
course, no accident of chance: It is the function of 
springs to deflect, and stress is proportioned to deflec- 
tion, so that high stresses become unavoidable unless 
the total deflection is distributed over a large amount 
of metal. 

The only way to keep spring stresses within reason 
and thus to obtain satisfactory spring life is to allow 
sufficient space for the spring and to use this space 
efficiently with suitable material. Such a prescription 
sounds simple and easy to follow, but experience shows 
how strong is the temptation to economize on space 
and to hope that the spring maker will come through 
with an extra efficient spring and extra good material. 
Since the spring maker has, to begin with, less margin 
for error and less safety factor than almost any other 
parts supplier he usually cannot oblige. The result 
often is first a tug of war between designer and sup- 


' 


' 


“— 


For any specific job, which springs are cal] 
upon to do, there must be provided a certaingm 
minimum space within the product and a sufinp 
ficiently generous allowance for weight tém 
enable known materials to do what is exicta 
pected of them. Axiomatic though that obyt 
servation may be, the fact remains that mordssi 
likely than not the spring maker time afte] 
i D 
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spring, it will deflect elastically under load, though | 
only by a fraction of a mil. The difference between a 
spring and a shim, or between a spring and a beam, is | 
in the importance of the deflection under load or, con- | | 
versely, in the importance of maintaining a load with 
varying deflections. No definite boundary can be drawn: | 
an elevator rope in a high building may stretch several 



























































; ar ; ; ( 
plier and then a spring which lasts only a fraction of inches under load, but it is not considered as a spring = 
the life of the machine in which it is incorporated. because the stretching is regarded as incidental. The | 

In dies and in certain mobile products, springs are flexible element in a small switch may move only a 
often a perishable replacement item. With wartime few mils, yet it is a spring because the relation of load | 
demand for light and compact developments, examples to deflection is of prime importance. 
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Fig. 1 Some typical load deflection diagrams. A—Representative of most t 
B—For a d CF lute sprin qe-4 
springs. or a disc spring. C—For a volute spring L 1 | 
R, \ ¢ 
aie acon . = ——— : 100018 
of short-lived springs are multiplied. To avoid such Fig. 2 ‘ 


disappointments it is necessary to estimate the necessary 
space for springs before the design of a machine is too 
far advanced. That is precisely what this discussion 
is intended to do. 

The space required for a spring depends on three 
variables: The capacity of the spring, the material 
of which it is made, and the design; or, in more pre- 
cise technical terms, upon the energy to be stored in 
the spring, the resilience of the spring material and 
the efficiency factor of the design. 

Capacity of a spring can not be expressed well in 
terms of load alone. A penny, used as a shim, can 
support several thousand pounds and, just like a 
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PAL amounts of the same material at the same 
stress do the same work. Resilience, as further t 
defined in the accompanying text, = stress 2/2 x l 
modulus and is expressed in Ib.-in. per cu. in, 


The relation of load to deflection is usually expressed _ | ’ 
as the load rate, or for short “rate’’ of a spring, in 
pounds load change per inch of change of deflection. A | 
low rate is what distinguishes the spring from a shim 
or column or beam of equal load capacity. For equal 
loads a spring with a soft rate will require more space 


ELECTRICAL MANUFACTURING 


0: BY HENRY O. FUCHS 


MECHANICAL ENGINEER 


GENERAL MOTORS CORPORATION 





taimme is called upon to produce the literally 
sufgnpossible component. Mr. Fuchs, whose 





miliarity with springs is both extensive and ARIETY of possible shapes, forms, sizes and 

“ materials is an outstanding characteristic of 
ex{stablished over many years, offers a clear springs but the principles allied with space, weight, 
ob t indication of just what the nature of the resilience and material factors as developed in the 
rordesign problem is, with suggestions that accompanying discussion are literally universal. 
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stress ““S” and the modulus of elasticity “E” are the 
same for both bars. The two bars are shown in Fig. 2. 
i nlite The weight supported by the thin bar is Sb’, that 
supported by the thick bar SB*. The elongation of the 
thin long bar will be IS/E, that of the thick short bar 
LLS/E, where 1 and L are the lengths of the two bars. 
The work done against the elastic resistance of the 
thin bar, or the work stored elastically in this bar, is 
then 1% Sb? 1S/E = % b?1S?/E and the work stored 
in the thick bar is % B*L S?/E. These two amounts 


fteyill enable closer approaches to realities. 
| Do not expect spring makers to do it all. 





than a spring with a high, stiff, rate, or than a beam. 
To take both load and rate of deflection into account, 
the capacity is expressed by the amount of work (lb.- 
in, or ton-ft.) which can be stored up in the spring. 
It can be calculated from maximum load and maximum 
deflection, or from load and rate or from deflection 
and rate. 


~ ' 
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, sete, oe 7 of work are equal because the volume b*l equals the 
gee Yo Y2 Praxtmax /2 Imax” k Pinax” k volume of B*L and the work absorbed per unit volume 
; i (Capacity C; load P; deflection f; rate k) . is in each case %4 S2/E. 

: ['wo springs with equal capacity are not necessarily In general, the work absorbed per unit volume of a 
| interchangeable : One may carry a high load with small material with modulus FE and permissible stress S is 
deflection and the other a small load with large deflec- 14 S2/E and this is called the resilience of the material 
tion. The importance of knowing the capacity comes *(b.-in. per cu. in.) Resilience is the yardstick which 
} from the fact that two springs of equal capacity, if de- measures how suitable a material is for springs which 
) | signed on the same basis, will occupy the same amount must be compact. (To avoid confusion it should be 
| of space and will weigh the same. For instance if both pointed out that when speaking of rubberlike materials 
are helical compression springs the low rate spring will another property, connected with the ability of these 
| be made of a long thin wire and the stiff spring of a materials to transform energy into heat, is sometimes 
shorter, thicker, wire. If both have the same capacity called resilience. Though this coincidence is unfortu- 
and are stressed equally, they will weigh the same nate, it is easy to see which property is meant by noting 
and require the same amount of space. that the resilience of which this article speaks is given 
| Before considering the effect of material and design in in.-lb. per cu. in. or equivalent units, while the other 
‘ on space requirements it might be observed that the resilience is given in per cent.) 
| formula given above for the capacity of a spring as- 
| sumes a constant rate. This is true enough for most STRESS VARIES WIDELY 
types of springs, but not for all. Fig. 1 shows typical 
load-deflection diagrams for a helical spring, a disc A> SHOWN above, the resilience of a material de- 
spring, and a volute spring. The capacity is in each pends on its modulus of elasticity, which is prac- 
| case proportioned to the shaded area under the curve. tically constant, and on the permissible stress. This 
In Fig. 1A this corresponds to the simple formula latter varies widely, depending on the conditions sur- 

_ given above. In Fig. 1B and 1C it can either be evalu- rounding the spring, such as heat or corrosive atmos- 

- ated graphically or the simple formula can be used if phere, on the number of work cycles which the spring 

rer the “average” rate corresponding to the straight broken is expected to perform during its life and on treatment 

x line is used. This straight line is drawn so that the during manufacture. Most experienced spring-makers 
| excess and the deficit of areas between the broken line are therefore reluctant to quote a definite figure for 
and the true curves cancel. permissible stress without knowledge of the conditions 

The statement “that springs of equal capacity, 1f of the proposed application. The figures quoted in this 

ed | made of the same material and to the same type of de- article should be understood to apply for usual condi- 

i sign, will weigh the same and occupy the same amount tions only. 

A | o space” is based on the notion of resilience of a ma- [f comparisons of the relative merit of different ma- 

me | terial. Consider for instance two bars in tension, made terials are to be made, it does not matter whether the 

al | f equal aniounts of a material, but with different areas stress used in the resilience formula (R = S*/TE) is 
ce | % cross-section: one being a small square of side - the permissible working stress in the finished spring, 
| and the other a larger square of side “B”. The safe which may be a nominal shear stress, or a permissible 
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Stress distributions in a bent bar before (A) and 
after (B) plastic yielding. 


NEUTRAL 


TENSION PSI 




















Fig. 3 


tension stress obtained from tension fatigue tests, pro- 
vided the comparison is made on the same basis for all 
materials. For instance a comparison between the 
relative space requirements of music wire, stainless 
steel, and phosphor bronze for helical compression 
springs of about 1 in. wire diam. might show: 


Phosphor 


Materials : Music Wire Stainless bronze 

Permissible Stress 110 80 55 
(x1,000) 

Modulus in Tension. . 30 26 15 
(x1,000,000 ) 

Relative Resilience ... 200 122 100 


This comparison shows the phosphor 
will require about twice as much space as the music 
wire spring and the stainless steel spring about 65 per 
cent more space than the music wire spring. These 
conclusions are quite correct though the resilience cal- 
culated above are only comparative figures, not true 
values. 

To calculate the required space directly, comparative 
or relative resilience is not suitable. The true value 
of resilience must be calculated either by using tension 
stress and modulus in tension or by using shear stress 
and modulus in shear. The result will be the same 
in either case within the accuracy with which permis- 
sible stresses can be known, because the permissible 
torsion stress is lower than the permissible tension 
stress by just about the amount necessary to make up 
for the lower modulus in shear. In other words, fatigue 
failures seem to depend on the amount of work stored 
in a cubic inch of material. The true resiliences, cal- 
culated with the shear modulus, would for the above 
materials be 520 in.-lb. per cu. in. for music wire, 315 
for stainless steel and 260 for phosphor bronze. 

The space required for a spring would be exactly 
equal to the spring capacity divided by the resilience of 
the material, if all the material in the spring were work- 
ing at the permissible stress and if this material were 
packed tightly into the available space. In practice 
this is not possible, mainly for three reasons: Some 
material must of necessity be used for attachments to 


bronze spring 
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transmit the load to the spring. Hooks on extension 
springs, end coils on compression springs, and clamped 
ends of cantilevers are examples. Furthermore, the 
spring usually does not pack tightly, particularly not 
if it is made of round wire, which for other reasons js 
often the most desirable shape. Finally, not all the 
material in the cross-section works at full stress. 


STRESS DISTRIBUTION IMPORTANT 


TRESS distribution across the section of springs 
has been the subject of much theoretical study, and 
conclusions have been reached on the basis of these 
theoretical studies, such as for instance the conclusion 
that at the same maximum stress a rectangular bar in 
bending can store only one third of the work which 
can be stored in the same bar in tension. This con- 
clusion is based on the stress distribution (Fig. 3A), 
More recent investigations have shown that these con- 
clusions must be modified considerably by the fact that 
metals are plastic after the yield stress has been ex- 
ceeded, so that the overstrained outermost fibers will 
stretch without breaking and pass more and more of 
the load on to the formerly lazy inner fibers. When 
such a spring is released, it shows a permanent set and 
it also shows negative stresses in the outermost fibers, 
When the spring is loaded again the stress distribution 
will be more nearly shown in Fig. 3B and with such 
a distribution of stresses the rectangular section can 


RESILIENCE OF SOME SPRING MATERIALS 
(INCH-POUNDS PER CUBIC INCH) 


To be used for estimates only. 





Carbon steel in form of music wire up to 700 
Carbon steel, 14 in. diam. up to 200 
Alloy steel, 4 in. diam up to 350 


Stainless steel 
Beryllium copper 
Phosphor bronze 


120 to 400 


Spring brass 80 to 250 


3ro 15 
30 to 150 


Rubber, for static load 
Rubber, for shock load 











Oak . g i 
Hickory ) 5 to 20 
Gases proportional to 
proj 
pressure 
Note: Resilience depends upon permissible stress, which in 


turn depends upon expected minimum life, temperature, ete. 
Definite values cannot be prescribed. 


store in bending about half or even more of the work 
stored in the same section in pure tension. Spring 
makers of course knew this a long time; they expressed 
it not in terms of negative trapped stresses, as above, 
but by calculating on the basis of higher permissible 
stresses than would be expected from the known prop- 
erties of the material. The well known difference be- 
tween tensile strength and modulus of rupture is an- 
other expression of the same facts. 
As far as estimates.of space requirements are con- 
(Continued on p. 188) 
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Soldering 





Materials And Methods 


NOWN also as brazing and as sweating, solder- 
ing is the process of uniting two or more solid 


or stranded metal pieces into a whole by the 
use of a special metallic composition under the influence 
of heat. More specifically, it brings a film of molten 
solder between the pieces to be united which hardens 
upon cooling and establishes a firm bond between the 
parts. Since solder fuses with the metals united, when 
properly applied, the result is a joint that may be 
stronger than the pieces. 

The choice of the type of solder to use, and the 
method best suited for its application, depends upon a 
number of factors which should be subjected to careful 
study in order that the best selection should be made in 
each individual case. However, WPB rulings now en- 
croach somewhat on this field, too.* 

Solders in general are classified as hard solder, soft 
solder and brazing alloys. Common soft solders, those 
which are used below a red heat, are composed mainly 
of tin and lead, in varying proportions, to which other 
ingredients may be added to obtain certain desired char- 
acteristics. Although the melting point of pure tin is 
450 deg. F. (232 deg. C.) and that of pure lead is 
620 deg. F (327 deg. C.), the resulting solders, depend- 
ing upon the proportion of these two elements forming 
the composition, have a low melting point considerably 
less than that of either of the individual components. 
Thus 50-50 solder (50 per cent tin and 50 per cent 
lead) has a melting range between 362 deg. F. (183 
deg. C.) and 419 deg. F. (215 deg. C.). To save time 
a general purpose solder of 20 per cent tin, 1.25 per 
cent silver, 1.5 per cent antimony and the balance lead 
is being used successfully by one large manufacturer. It 
requires a non-corrosive flux (such as rosins or aniline 
phosphate) on bare, pretinned, or cadmium-plated sur- 
faces and a corrosive flux (like zinc chloride) on bare 
steel and zinc-plated copper or steel. Rupture strength 
at elevated temperatures is better than that of 40-50 
per cent tin-lead solder. About the only change in 
technique required with the new material is the use of 
a hotter soldering iron since the melting point has been 
changed from 455 deg. F. to 518. 

Another material used chiefly for high temperature 
jobs requiring good rupture strength contains 2.5 per 
cent silver and the balance lead, and melts at 579 deg. 
F,. This solder does not flow and wet as readily as pure 
tin. It requires a corrosive flux on bare surfaces but 
works with rosin on pretinned metal. 

For such critical assembly points as commutator 
winding joints, to cite an extreme, 100 per cent pure tin 
is still specified. 


* General Reference Order M-43, also as amended, offers the 
WPB control of this situation. 
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Perhaps the most generally used of all 
assembly processes that go to make 
up the complete electrically energized 
product”, soldering is also one of the 
oldest and least reflective of change. 
Thus, while progress is indicated, the 
primary value of this review is to sur- 
vey the subject in its various aspects 
and thus emphasize overall possibili- 
ties for better and fuller assembly per- 
formance. Recent developments relate 
to changes in the composition of sol- 
ders, to improved fluxes, to short- 
interval heating devices and to fur- 
nace brazing of many parts at once. 





Some solders may contain a small percentage of anti- 
mony, which is added to impart brightness, but excessive 
amounts make the solder brittle and reduce its tensile 
strength. Zinc, copper or iron in the composition tend 
to make the solder sluggish and difficult to work and 
are generally undesirable although, under controlled cir- 
cumstances, a certain amount of these elements may 
enter into the composition for special purposes. The 
user should avoid “doctoring” solder by rule of thumb 
but should depend upon a reliable manufacturer to sup- 
ply the particular composition best suited to any special 
requirements. Solder should be made only from pure 
elements and a solder made. from scrap should be 
avoided as its use will prove poor economy. 


SOLDERING IRONS 


M! )ST general way of applying common solder to 
the work is by use of a soldering iron which is, 
however, a misnomer holding over from long ago since. 
Today, at least, all soldering irons are made of copper 
which has a much greater ability to hold and transmit 
heat than had any of the old irons which were made 
of iron. The modern soldering iron may receive its 
heat from an external source, but practically all are 
electrically heated from within. The conventional elec- 
trically-heated iron consists of a shank provided with 





* See “Wartime Fastening Devices Revise Assembly Methods” 
November 1943, “Welding Methods For Permanent Assem- 
blies” February 1943, “Fastening Units For Work -Holding and 
Product Assembly Needs” June 1942 and “Assembly Parts to 
Meet Hard Usage” September 1941. 
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SJwith other long established 

electrically energized products, 
soldering irons have reached a stage 
of relative design stability and stand- 
ardized performance. A—Screw tips 
offer one variation (B plug tips an- 
other. C—Hatchet types sometimes 
improve accessibility factors. 
D—Iron arranged with a solder 









feeding mechanism for production 
work. E—With athermostatic con- 
trol stand. F—Pencil types are some- 
thing relatively new and being too 
small to permit the integration of 
an internal heating element are used 
with a standard screw tip which 
serves as a heater somewhat like a 















cigar lighter. 













D 


the solder at soldering temperatures. An armor-clad | 
tip must be tinned the same as a solid copper tip but it 
should never be filed since this will remove the pro- 
tective coating and expose the bare copper.* 

Two types of tips are available, the screw and the | 
plug. The screw type, as its name implies, screws into 
the heater head against which it forms a solid fit thus | 
allowing ready transmission of the heat. The plug type 
has a copper shank which is held firmly in the heating 
Both of these tips are removable | 
and tips of another size or shape may be substituted to 





a wooden handle, to insure cool handling conditions, head by a set screw. 
through which runs a cord from any convenient outlet, 
down to a hermetically sealed winding in an air-tight 
chamber. In this chamber is a copper heat-conducting 
core which is insulated with mica. The soldering tip 


suit the work in hand. 
The customary shape of the tip is that of a wedge, or 
chisel, but many variations are available for special 





fits into the lower end of the socket formed by this core 
from which it receives the heat needed for the manipu- 
lation of the solder. 

The tip is made of pure copper which must be tinned, 
that is given a coat of melted flux and solder, before 
use. It must be kept extremely clean and its surface 
smooth. When necessary, the surface should be filed 
down to the clear copper and retinned. Tips should 
not be forged as this will damage the bevel and pos. 
sibly the thread of the tip if it is of the screw type. 

In order to produce a tip which will outlast the one 
of plain copper, a protective armor-clad tip has been 
developed by the use of a thin metallic sheet which is 
bonded to the surface of the copper. This special sheath 
makes no appreciable difference in the transmission 
of the full heat of the iron but it does eliminate wear, 
oxidation, pitting and amalgamation of the copper with 
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work. The “hatchet” type of iron has the head set at 
nearly a right angle to the shank which, for many classes 
of work, results in a better balance than that of the 
straight tip and permits working for long continued 
periods with less fatigue. 

To maintain the heat of the iron during the periods 
between its actual use there is an automatic stand with 
adjustable thermostatic control. When the iron is 
placed on this stand a heating element provides any 
desired temperature for the tip of the iron and when 
the iron is removed full current is instantly applied to 
the iron. The use of such a stand not only reduces the 
amount of current consumed but it prolongs the life 
of the heating element and the tip. 

Soldering machines are convenient for use where 
* See, “Portable, Heat-Operated Tools Speed Product Fabri- 
cation” March 1942 
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COMPOSITION OF PRINCIPAL BRAZING ALLOYS 





] 10 
2 20 
bg 20 
4 | 45 
5 50 
6 65 
PRPAZING, as a high strength soldering operation, = 
gives an unusually good bond. A—This joint, 7 70 
furnace brazing copper to steel, was performed in an 
oxidizing atmosphere to avoid embrittlemenc of the 
copper. B—Brazing alloys as standardized by ASTM. 5 80 
C—Forms in which furnace brazing metals are avail- 





ASTM Percentage by Weight|Melting Point) Flow Point _| 
No. | Silver \Copper| Zinc |Deg.F. [Deg.C. Deg.F.| [Deg.C.| 


Uses and Remarks 





52 38 1,510 | 821 (1 “bl 871 | Strongest joints heavy fer- 


| rous and non-ferrous 
1, 500 | 816 | Joining copper-base alloys 
| and steel parts 


1,430 | 777 F500] 816 
| 
ee 
1,250 | 677 | 1,370! 743 | Widest use in silver-copper- 
| nickel group, ferrous and 
non-ferrous. Free flowing 





1,430 | 7 





45 30 


General purpose for copper, 
brass, nickel, steel. Eco- 
nomical 





| 
| 
| 





| 
| 


| 

| 
34 16 | Electrical and refrigerating 
equipment, ferrous and non- 


1,280 693 5 775 
| ferrous 


1,280 | 693 335 718 





Silversmithing. Free flow 
color matches sterling 


1,390 | 754 





1,325 | 718 | Chiefly on sterling whose 


| color it matches closely 





1,360 | 738 





| 
1,460 | 793 | Copper’ wire for drawing. 
| Is strong and ductile 








able. Included are powder, wire rings, bands, straight 
wire, slugs and foil 


B 


number of soldered connections are involved, 
quantity production work. Such a machine 
consists of a stand carrying an electrically heated iron 
which is fed down vertically to the point of applica- 
tion by the operation of a treadle. With these ma- 
chines, the is in the form of a wire which is 
automatically supplied from a spool. The amount of 
solder to be applied to a joint may be adjusted by 
regulation of a feed pawl which moves the wire a pre- 
determined amount at each movement of the iron. A 
guide insures the wire to the exact point 
where it is to be used. The amount of solder applied 
depends also upon the diameter of the wire which 
may be up to about 1g in. Solid wire or that having a 
fluxing core can be employed in most types of soldering 
machines. The advantage of such a device is that it 
leaves both hands free for manipulation of the work. 

Under some conditions the use of the conventional sol- 
dering iron is impractical due to the necessity of reaching 
into extremely restricted spaces too small for the smallest 
of any iron containing a heating unit. To meet the 
requirements of such cases, a “pencil iron” unit is 
available which is so small that it may be applied in 
the same manner as a pencil point. This iron is too 
small to permit the integrating of an internal heating 
element and it is therefore used in connection with a 
standard screw tip iron which, instead being sup- 
plied with its own tip, serves as a heater in much the 
same manner as is employed some cigar lighters. 
The tip of the pencil iron is inserted in the opening 
of the conventional iron from. which it derives its 
heat and, when removed, is sufficiently heated to be 
used as a regular iron in the restricted space, the same 
as an iron which has been heated in a stove or by torch. 
A bracket stand is provided for support of the electric 
iron so that the pencil may be inserted and withdrawn. 


a large 
as in 


S( der 


being fed 
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* Contains 5 per cent Cadmium. 
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As a substitute for the soldering iron, the solder for 
many purposes may be melted in a pot: from which, 
through a hole in the bottom, it is applied to the point 
desired. The pot, or dispensing unit, has a heating coil 
applied to the outer wall and the bottom which insures 
an even heat concentration and distribution while the 
temperature is controlled by a selective thermostat 
having a range of 550 deg. F. (288 deg. C.) to 800 
deg. F. (427 deg. C.). Such a pot is supplied with a 
needle valve outlet which may be operated by hand, foot, 
or an outside actuated lever. An adjustment screw 
limits the travel of the operating lever and thus regu- 
lates the flow of solder. The valve stems, when more 
than one is used, are individually adjustable so that 
synchronism is possible with a single stroke of the 
operating lever. For quantity production, the unit 
may be mounted over a conveying line whose move- 
ment is hooked up to an automatic tripping device to 
insure the opening and closing of the valve, or valves, 
when the work is in exact position for application. 

Application of solder and brazing alloys is often ac- 
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complished by resistance heating in which two carbon 
terminals are mounted in the jaws of a pair of tongs 
and the current, in passing through the carbons, very 
quickly raises them to a temperature that will melt 
the solder or alloy. As the work is held firmly between 
the jaws of such pliers, it is very easily manipulated 
and the parts are held firmly together while the joint is 
being fabricated. 

The heating is controlled by a foot switch which is 
normally “off” and makes contact when depressed. 
By switching the current on and off intermittently, the 
heat is evenly distributed throughout the jaws and work 
held between them and hot spots are avoided. Heating 
is continued until the proper brazing temperature is 
reached as indicated by the free flowing of the solder 
or alloy. As the current is switched off, pressure on 
the joint should be increased to insure proper contact 
and this pressure continued until the solder has hard- 
ened. The flux, if any is used, should be thinned with 
distilled water as dry flux is an insulator and when too 
much is used it will break the circuit between the pliers 
and the work. This method of soldering is widely 
employed in the fabrication of connections in the con- 
struction of motors, transformers, soldering lugs, termi- 
nals and bus bars. The jaws open to three different 
positions so that relatively small as well as large objects 
can be held and soldered. The carbons are ordinarily 
large and flat but they may be shaped by filing to fit any 
special job. They are easily removable and replaceable 
when worn sufficiently to make such replacement ad- 
visable and necessary. 


BRéZING furnaces cover a wide range of sizes and handle 
small or large quantities of parts whose dimensions are 
quite as diverse. A—Typical three step hydrogen brazing fur- 
mace. B—Controlled atmosphere, box type brazing furnace. 
C—Mesh belt conveyor type for continuous brazing of metallic 
radio tubes. 
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B LECTRONIC soldering is among the most recent develop- 
ments. A—Here, from the power unit directly behind the 
machine, energy is supplied for the soldering of radio condenser 
Detail of the conveyor line along which the units pass 
for high frequency induction heating 


cans. B- 


Brazing has numerous advantages over straight sol- 
dering as performed with either hard or stick solder 
and iron. Most such alloys contain a percentage of 
silver in addition to the usual solder components, and 
are often referred to as silver solder. The ease with 
which they may be applied, their greater penetrating 
power and the increased strength of the joining result- 
ing from their use have made brazing solders increasingly 
popular for the fabrication of war-time products and, 
for post war work, their application for commercial 
use, will undoubtedly be greatly increased. One brazing 
alloy is composed of phosphorus and copper which 
is employed for soldering copper, brass or bronze. On 
many war contracts, scarce tin is being conserved by 
the use of this type of brazing alloy which is free- 
flowing at 1382 deg. F. (750 deg. C.) and has excep- 
tional fluidity and ability to thoroughly penetrate the 
joints. This material is slightly lower in cost than the 
silver compositions and the cost of application is low. 
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The free flowing temperature of the silver compounds 
runs from about 1200 deg. F. (649 deg. C.) to 1380 
deg. F. (750 deg. C.), depending upon the particular 
composition which is considerably lower than that 
of the hard solders, although higher than the soft 
solder range. 

The proportion of silver in the various alloys that 
are now on the market may vary from 10 to 80 per 
cent. The compositions as standardized by the Amer- 
ican Society for Testing Materials are shown in the 
accompanying table. The ASTM specification for 
these alloys allows an impurity up to 0.15 per cent. 
The percentages given in this table are by weight. Such 
alloys may also be obtained in proportions to meet 
special specifications of the Army, Navy or Federal 
Agencies. Other compositions containing lead, cad- 
mium, tin and zinc are also available as proprietary 
alloys though today variously restricted. 

The. various alloys are produced in the form of bars, 
slugs, powder, coils, bands, rings and sheets as may 
best be applied to the particular job in hand. 

In the use of these materials the alloy is placed 
around the joint, or between the pieces to be united, 
and the parts subjected to sufficient heat to melt the 
alloy which is then drawn, by capillary attraction, into 
the space between the two elements. Upon cooling a 
solid and firm joint results and tests have shown that 
this joint usually has greater strength than that of the 
individual pieces. The film which is formed by the 
melted alloy is very thin, a clearance of 0.001 to 0.003 
in. producing the most satisfactory results. Clearances 
which are too small cause bare spots where the liquid 
metal is unable to flow while too great clearances do not 
provide the needed capillary attraction to draw the 
molten metal into the joint. 

Although the silver compounds have a fairly high 
per pound cost, the saving in labor entailed by their 
use, as well as that of the required gas consumption, 
when the heating is by gas furnace, all bring the cost 
per joint down to a level that is often lower than that 
of ordinary soldering. Reduced cost of cleaning and 
finishing are also cost factors that should be taken 
mto consideration. 

Soldering with these compounds may be performed in 
a number of ways such as gas brazing, incandescent car 
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bon brazing, electric furnace brazing and induction of 
electronic brazing. Gas brazing is done with an oxyacet- 
ylene torch or with a gas torch consuming city gas, 
natural gas, butane or propane. Incandescent carbon 
brazing is performed by heat generated in electrodes. 

Dip brazing is accomplished by immersion of the 
pieces in a heated bath. Two methods are employed. 
In one, the pieces are dipped in a bath of molten alloy 
so that the alloy in melting will complete the joint. 
Or a chemical bath may be used in which the alloy is 
pre-placed in relation to the parts to be joined and the 
heat of the bath completes the process. In this latter 
form of brazing, the parts must be held together by 
jigs which will keep them in the desired relative posi- 
tion, after they are removed from the bath, until the 
alloy has solidified. 

Electric furnace brazing is the ideal method for 
use where parts in any large quantity are to be handled. 
In the brazing furnace, heating and cooling take place in 
an oxygen-free protective atmosphere which renders 
the use of flux unnecessary and produces bright and 
clean joints. The furnaces may be of the box type 
in which the parts are fed in and out by hand with 
excellent results but this process is naturally slower 
than that attained with the continually operating fur- 
nace which is particularly suited to large quantity 
production. In such a furnace the parts are placed 
on a constantly moving belt of wire mesh which carries 
them, first through the heating chamber and then 
through the cooling chamber, both processes being 
performed in the presence of a controlled, non-oxydizing 
atmosphere. The controlled atmosphere is formed by 
partial combustion of air, thus providing an inexpensive 
mixture, or hydrogen may be used. 


APPLYING ELECTRONIC WAYS 


OTH in soldering and brazing use may be made of 
high frequency currents which, in passing through 

a metallic body, will develop heat.* The energy ranges 
from frequencies of thousands of cycles per sec. (ke.) to 
millions of cycles per sec. (mc.). When current is 
‘‘on” it causes the generation of heat in the parts being 





* See, “What High Frequency Heat Treating Can Do,”. July 
1943. 
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brazed or soldered to a degree that will cause the 
brazing alloy to melt in an extremely short period of 
time. Properly fluxed parts are arranged with a sec 
tion of brazing alloy between them and, by the high 
frequency heating, the alloy in melting brazes the parts 
together in every case. 

Since the high frequency current causes internal 


WHAT LAMPS MAY BE 





EEKING to explore the possibilities inherent within 
various non-commercial developments of the Lamp 
Div. of the Westinghouse Electric & Mfg. Co., 
Samuel C. Hibben, Director of Applied Lighting 
demonstrated some new lamps at a recent meeting of 
industrial designers and architects. (A) 
glass ball which, when placed in the field of a short wave 
generator, glowed brilliantly though completely with- 
out any wiring to a power source or internal wiring 
within itself. Any form or 
brought to luminescence similarly and the projectable 
zone of the short wave generator extends many feet 
from the machine. Such lamps are coated inside with 
phosphors. 
Not that range makers will necessarily follow this 
(B), but just to show what can be done, Mr. Hibben 


(One was a 


shape of glass tube can be 


cooks bacon and eggs on the upturned lens of a sealed 
beam headlamp for an army bomber only altered to 
the extent of a special filament. 
utensils would save electrical energy for one thing. 
Protection of eggs in storage, commercial bleaching, 
and a quick means of testing inks and dyes for fading 
relate to this low-pressure mercury vapor lamp (C). 


Elimination of cooking 
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agitation of the molecules in the parts but does not set 
up a flow of current between the electrodes, there is no 
danger of shock but burns to the operator must be 
guarded against as the parts are highly heated in a 
small area on the work being handled. 

This type of heating is employed in shell fabrication 


Continued on p. 180 


AND DO TOMORROW 





from the coiled, tube, 


radiations 


Ultra-violet quartz 
mercury vapor lamp transmutes the oxygen in the air 


into ozone in high concentrations. 
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DRIVING DUCK SOUP... 


173 PHILLIPS +9» 


Anyone can drive Phillips Screws! 
Today, screw driving is one pro- 
duction job anyone can tackle with- 
out any special talent or training. 
The job that once called for strong 
arms and skilled hands now is a 
cinch for the operator who never 
tackled a screw driving job before! 


It’s the Phillips Recessed Head 
With 
Phillips Screws, the greenest oper- 


Screw that does the trick! 


ator quickly becomes as skillful as 
a veteran. No fumbling ... no 


wobbly starts ... no slant-driven 


WOOD SCREWS - MACHINE SCREWS 


“<, PHILLIPS 


* SELF-TAPPING 


American Serew Co., Providence. R. 1. 
The Bristol Co., Waterhury, Conn. : 
Central Screw Co., Chicago, Ht 
Chandler Products Corp., Cleveland, Ohia 
Continental Serew Co., New Bedford, Mass. 
The Corhin Screw Corp.. New Britain, Conn, 
General Serew Mfg. Co., 
The H. M. Harper Co.. ‘Chieago, if. 


Chicago, 18. 


screws or dangerous screw driver 
skids. 


jobs every time — and faster than 


Workers turn out flawless 
ever before. Time studies prove 
that Phillips Recessed Head Screws 
step up screw driving speed as much 
as 50 per cent! 


Imagine what this means to you in 
terms of man-and-training-hours 
saved .. . of increased production 

.. finer workmanship. Then match 
these important advantages against 
slotted head screws — or any other 


type you may be using. 


“eed SUREWS 


SCREWS - STOVE BOLTS 


Parker-K Cerp., N 
Ponce Pawtucket. i. 

































Low Current Relays Serve 


Electronic Control Functions 


OR MANY years, the only practical uses of elec- 
FB tronics were in the field of radio and long distance 

wire communication. The last few years have 
seen the gradual expansion of other phases of the art 
so that today communication is only one of the many 
to fall under the broad heading of electronics. 

In most cases the end result of electronics in com- 
munication is the reproduction of a signal in a loud- 
speaker or head set. A small but ever-increasing func- 
tion is the reproduction of the signal as an image on a 
cathode ray tube, or the utilization of the signal to 
actuate a power driven device. End results of indus- 
trial specification points can be any of a number of 
things. Perhaps control of current to a welding ma- 
chine, perhaps operation of a valve, perhaps cgntrol of 
drafts on a boiler, or of gun turrets on a combat air 





+ For example “What High Frequency Heat Treating Can 
Do”, July 1943. 


OLTMETER 

type of relay has 
extreme sensitivity 
and comes in a num- 
ber of styles. Avail- 
able with calibration 
in terms of voltage or 
current, units have 
high and low con- 
tacts as (A) with 
external adjustment 
knobs or single set of 
contacts as in cor- 
responding type of 
meter (B), integrated 
within case which 
contains other parts. 
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BY C.F. FFOLLIOTT* 
ELECTRICAL ENGINEER 





Whenever the electron tube is called 
upon for that relatively uncommon but 
increasingly important action of clos- 
ing or opening a control circuit with 
its output, it is likely that a sensitive 
relay will be needed. Such low cur- 
rent devices act as amplifiers by virtue 
of their ability to make and break a 
heavy current with only the feeble 
stimulus of a weak one and thus 
greatly extend the capabilities of the 
vacuum tube apparatus. How these 
relays are made and some hints on 
their specification are herein discussed. 





plane . the range of such possibilities is almost 
infinite and therefore each application is notable. 

One great difference will be noted between the two 
sets of end results. With one exception the end use 
device in the first classification is designed to utilize 
current directly as delivered by the electronic circuit. 
In the industrial cases and in the exception to the first 
group, we find that the end use devices generally re- 
quire more current for their operation than is available 
from the electronic circuit. In these functions it is 
necessary to have some means of controlling the heavy 
current device in response to the weak current signal. 
It is here that relays are finding wide specification, since 
they can be made sensitive enough to be operated by 
the weak electronic currents and heavy enough in their 
current carrying parts to control the end use device. 
There are also uses for relays in the radio branch of 
electronics as well. 

In general, three functiens exist for relays in elec- 
tronic circuits and the same type of relay may usually 
be specified in each application. These classes are 
distinguished by the circuit position in which the re- 
lay coils and switching contacts are placed. In the 
first class the relay coil is in the electronic circuit and 
in the second class the relay contact springs are in the 
electronic circuit. In the first case the coil is generally 





* Readers will recall Mr. Ffolliott’s previous “Multi-Circuit 
Relays Concentrate Low-Power Control”, January 1943. 
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Aircraft valve block cast in permanent=""= a 
mold from Dowmetal Magnesium Alloy. 
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A DOW MAGNESIUM SERVICE— 
PERMANENT MOLD CASTINGS, COMBINING ECONOMY WITH 


SURFACE SMOOTHNESS AND CLOSE DIMENSIONAL TOLERANCES | 


@® A modern permanent-mold foundry 
is an important unit of Dow's complete 
fabrication facilities for supplying you 
with Dowmetal Magnesium Alloys in 
all fabricated forms. 


Complete production equipment, com- 
bined with laboratories for X-ray and 
metallurgical control, make Dow a pre- 
ferred source for sound and accurate 
permanent mold castings. 


Dow’s intimate technical knowledge, 


gained through long experience, places 
it in a strong position to produce mag- 
nesium products in this and all other 
forms of fabrication. Consult Dow as 
the recognized source of information on 
the fabrication and uses of Magnesium 
—the Metal of Motion. 


MAGNESIUM DIVISION 
THE DOW CHEMICAL COMPANY 
MIDLAND MICHIGAN 
New York, Boston, Philadelphia, Washington, Cleveland, Chicago, 
St. Louis, Houston, San Francisco, Los Angeles, Seattle 
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Fig. 2 FRUNCTIONAL parts of typical 
multi-contact relay are indj. 

cated and named in this conven. 
tionalized sketch. Spring pileups 

can contain a maximum of 


COIL TERMINALS 


each 


15 springs. 





























BRAKE SPRING ARMATURE BUSHING 


CONTACT SPRING 
TERMINALS 


Fig. 3 
OR springs involved in number 
on any relay, functions such ag 





these or their combination can be 





in the plate circuit of a vacuum tube, and is energized 
by the plate current. In the second case the contact 
springs are in the electronic circuit and the coil is 
energized by an external circuit having adequate power 
reserve. In the third class the relay has neither coil 
nor springs in the electronic circuit. 

Since all the relays used with electronic circuits are 
included in these three classes of application, we can 
examine the requirements of each class in more detail. 
In accordance with our definition, relays used in the 
first group are those whose operating coils are in the 
electronic circuit. In practically every case this means 
that the coil is in the plate circuit of an output tube and 
since plate circuits have high impedance characteristics 
the relay coils should have as high an impedance as 
Furthermore, since the current available in 
the plate circuit of the usual type of output tube is dis- 
tinctly limited, the relay coil should be capable of operat- 


pt yssible. 


ing the relay on the least possible current. There are 


two types of relays for such a circuit condition. 
AN INSTRUMENT ADAPTATION 


IRST, AND MORE which is 

essentially a microammeter with a contact mounted 
on its pointer (Fig. 1). The contact arrangement can 
be either “break”, “make”, and the 
relay will operate on currents as low in values as 15 
microamp. Extreme care must be exercised in specify- 
ing this tvpe of relay to insure that it is situated in 


Table I 


IMPORTANCE OF CAPACITANCE WHEN 
SPRINGS ARE IN ELECTRONIC CIRCUIT 


sensitive, is one 


or “break-make” 





Capacitance of relay contacts at radio frequencies depends upon 
a number of factors which makes it difficult to give exact data 
The figures below can be considered typical of the classes of 
relays specified. All values were measured at 8 megacvycle 


Capacitance 


mmf, 2” 

Large, Multi-Contact Relay. 10 23 

Small Relay, Fig. 4. 7 2 
Same except double insulators between 

springs. 5 25 
Same except special insulation and anti- 

Capacitance springs. 0.5-1 260 


In general, the farther the spring set is removed from the heel 


piece the smaller its capacitance will be. 











(C2—C;) Q1Q2. 
* Calculated from Q = ——————_ 
Ci (Qi — Qe) 
measurements made with a standard meter. 


Data obtained from 
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specified. However, the engineer- 


designer must keep within a quota, 





ee oe, 


MAKE BREAK BREAK -MAKE 
MAKE BEFORE BREAK -MAKE 
BREAK BEFORE BREAK 











favorable circumstances since the contact pressure de- 
veloped by the movement is not as great as that of the 
second type 

Relays developed for use in automatic telephone ex- 
changes lend themselves admirably to special functions 
such as these. Multi-contact relays have been described 
2 shows an outline draw- 


ig, 


in detail in these pages. 
ing of a multi-contact relay. The heelpiece, armature 
and coil core are all of magnetic iron and form the mag- 
netic circuit. The armature is suspended from a non- 
magnetic yoke by a pin bearing. Contact springs are 
actuated by means of an arm extending from the arma- 
Con- 
tact springs are of nickel silver or some similar material 


ture back along the side of the heelpiece and coil. 


and are mounted in one or two pileups on the back of 
Under favorable conditions, twelve to 
fifteen springs can be placed.in each pileup. Fig. 3 
shows the various combinations in which the relay 
\ “make” 


the heelpiece. 


springs can be used. contact is normally 
open and a “break” contact is normally closed. The 
the circuit 
through the springs. A “break-make” contact transfers 


operation of the relay makes or breaks 
one side of a circuit from one lead to another and is 
equivalent to an SP, DT switch. The DP, DT switch is 
The 


the equivalent of two “break-make” contacts. 


HREE sizes of the same basic multi-contact relay 
Largest and next largest are 


Fig. 4 
serve in various ways 
for telephone and general control functions while other 
is for aircraft use. Note how importance of size has been 
met in latter design 


ELECTRICAL MANUFACTURING 




















mae=SCté‘(AXY):~éPLLOOT) «= Geeared-Head MO- 
TORS—A.C. or D.C. Fractional 
H.P. ratings from 1/1000 to 1/4. 


ay _  (B) PILOT Shaded-Pole; Induc- 

re se tion Type MOTORS—Fractional 

er H.P. ratings from 1/500 to 1/15. 

; (C) PILOT BLOWERS—Standord 

en and custom-built types to deliver 
from 12 to 200 C.F.M. 

G 
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HERE is what contact pressure does to percentage of 

failures in operation. Twin contacts offer a con- 

siderable inducement where reliability is a factor 

Single contact failure probability is expressed as a func- 

tion of contact pressure. That for twin contacts is calcu- 

lated from single contact data and relates to the average 
pressure on each of the twin contacts. 











Fig. 5 


“make before break” contact is used to insure the con- 
tinuity of a circuit while switching is taking place. The 
“break-make before break” contact is a form used in 
more complicated switch operations. The whole relay 
spring assembly is made up of combinations of these 
various contact forms as may be required, provided 
only that the total number of springs cannot exceed 
the maximum spring capacity. 

Fig. 4 shows the different sizes in which multi-con- 
tact relays are available. The smallest of these has been 
developed particularly for aircraft specification and 
although it is small in size it is far from small in capa- 
bilities. A relay of this type with a suitable high re- 
sistance coil and small spring load can be used in the 
plate circuit of a vacuum tube. Minimum operating 
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Fig. 6 


POWER relay, or con- 

tactor, finds use in 
cases where its coil is to 
be energized through 
power contacts of sensi- 
tive relay which is in- 
capable of carrying load 
itself. Surge current rat- 
ings run up to 800 amp. 
in these 20 to 30 oz. units. 


current is in the order of 3 milliamp. 


Characteristics 
of the relay are such that even with this small current 
the contact pressure is in the order of 25-40 grams de- 
pending upon the contact form. 

Necessity of designing a relay to have adequate con- 


tact pressure cannot be overemphasized. Repeated 
laboratory tests, confirmed by many years of field ex- 
perience, have shown again and again that relays with 
low contact pressure are the ones that cause trouble. 
In the telephone field, where relays have been used 
most extensively, this fact is recognized and relays are 
always provided with sufficient contact pressure to give 
satisfactory, trouble-free operation. In other fields 
where the use of relays is newer, the importance of 
adequate contact pressure is not so well understood. 
Fig. 5 shows the result of a long series of tests on 
relay contacts with different values of contact pressure. 
This curve also shows the advantage of twin contacts. 

Engineer-designers of electronic circuits should al- 
ways keep this factor in mind and wherever a relay 
is to be provided in the plate circuit of a vacuum tube 


Table II 


FUNCTIONAL FEATURES OF 
SOME RELAYS 




















*Can be equipped with any of the contacts shown in Table III. 


be sure the tube has sufficient output to insure adequate 
contact pressure on the relay. If this requirement is 
anticipated, the designer can often specify a tube with 
greater output capabilities without altering the other 
characteristics of the circuit. There are exceptions to 
every rule. Even while appreciating the importance of 
contact pressure, telephone circuit designers occasionally 
find it necessary to specify a relay with very low con- 
tact pressure simply because the power necessary to 
provide adequate pressure cannot be found. Needless 
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Min. Oper. 
Requirements Contact App. Max. 
Type | with Min. Capacity Size, In. | Weight 
Spring Load 
& . | aoe — 
Meter 15 Micro. amp.| 1.2 watts dc. | 414x414x3 2 lb. 
Multi-contact | 60 min Uses 21 ga.| 143xlx1}} | 202. 
Small 2.5 max twin contacts 
see table. | 
Medium 92 min. . 216x244x14 | 4-6 oz. 
4 max. 
Large 46 min. x | 4x234x1,4%5 | 8-12 o7. 
2 max. 
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THERE’S A JOB FOR 


4 Claeys BY GUARDIAN 


%* Wherever the rectifier type of tube is used, generally there's a 
job for a relay ...a RELAY by GUARDIAN ... in secondary 
and/or primary circuits where double pole, double throw “on 
and off’’ switching is desirable. 

Typical of such a relay is the Guardian Type B-100. This dou- 
ble pole, double throw relay is equipped with silver contact 
points having a capacity up to 1500 watts, 60 cycle non-induc- 
tive A C.; and in A.C. primary circuits of any inductive power 
supply delivering up to and including 1 Kw. Standard coils 
operate on 50-60 cycle A.C., 110 volts, consuming approxi- 
mately 8/2 VA. Coils available for other voltages. Write for 
Bulletin OF-112 showing standard relay types. 


GUARDIAN 


1627-P W. WALNUT STREET 





TYPE 
B-100 
RELAY 





Electronic rectification, long used to convert 
A.C. to D.C. power, is now coming into use to 
operate variable speed D.C. motors .. . bat- 
tery chargers, etc. In such applications, the 
type B-100 relay shown above is often used. 


ELECTRIC 


CHICAGO 12, ILLINOIS 


A COMPLETE LINE OF RELAYS SERVING AMERICAN WAR reneeees 
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Fig. 7 
OR - specifica- 
tion where 
ease of replace- 
ment becomes im- 
portant, the small 
relay from Fig. 4 
is enclosed in its 
own shielding and 
sealing container. 
Pins on base fit 
into vacuum-tube- 
type socket. 





Fig. 8 


ATCHING relay, of the 

double coil type, for elec- 
tronic circuits. This provides 
positive toggle action operating 
time in either direction of less 
than 0.005 sec. contact pressure 
in excess of 35 grams and 
palladium contacts. Especially 
suited for automatic and super 

visory control systems 








to say such relays are specified only after thorough in 
vestigation has shown no alternative to be feasible. 


WHERE POWER IS TO BE HAD 


\ , 71TH RELAYS in the second class of use, the 

problem of finding sufficient power for opera 
tion with adequate pressure does not usually exist. In 
this class of service the coil is connected to an external 
circuit which can provide all the power required. The 
problem here is to design springs and contacts to be 
inserted in a high impedance electronic circuit without 
introducing complications. The most usual requirement 
is that the inter-spring capacitance at rf. be kept to a 





Fig. 9 INIATURE relay with some unusual features includ- 
ing: weight of 38 grams, size 1 x 1 x 1 in., operating 
at 0.2 watt, contacts rated 1 amp. at 24 volt dc., non- 
inductive, twisted leaf spring bearing and resilient 
mounting. 
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nunimum. This requires special construction to re- 
duce the amount of exposure of one spring to the other, 
It is also usually necessary to provide some form of 
special high frequency insulation in the spring pileup. 

As an example of the order of magnitudes involved, 
the spring to spring capacitance of the largest relay 
of the type shown in Fig. 4 is about 10 mmf. 
values are shown in the table. 


Other 
The circuit designer 
should keep these values in mind. He should also 
bear in mind that inter-spring capacitance and relay 
cost are in inverse ratio. That is, since a relay with 
very low capacitance in its spring assembly requires 
very special construction, its cost will be higher. 

The third classification consists of relays neither the 
springs nor coils of which are in an electronic circuit. 
In this class, the relay is generally controlled by a relay 
of the first class (one whose coil is in the electronic 
circuit.) There are two principal reasons for using a 
relay of the third class. First, the contact spring load 
specified may be greater than can be carried by the 
sensitive relay; and second, the current to be carried 
or broken may be greater than can be handled by the 
contacts of a relay in the first group. In the first case 
the relay used will be an ordinary multi-contact relay 
with an appropriate spring combination. It should be 
remembered that the maximum spring load possible for 
a small relay (such as the smallest one shown in Fig. 4) 
is about 12 springs. If size is not a factor, either of 
the larger multi-contact relays shown in Fig. 4 can be 
used since the large relay will carry a maximum of 
30 springs. 

For the second use a special relay with heavy springs 
Table III 

CARRYING CAPACITIES 
OF RELAY CONTACTS 





Load, Watt 


Thick- Material | Break : Remarks 
ness Max. Carry) Max 
or /Amp.| > |Amp 
Make)" P- Sai 
21 ga. | Palladium | 100, 2 | 150 3 | Recommended for gen- 
18 ga. | Palladium | 135 3 150 3 | eral use. 
14 ga. | Palladium | 150| 3 | 150| 3 
21 ga. | Pure silver| 50 |} 1 | 150} 3 | Should not be used in 
18 ga. | Puresilver| 50| 1 100 | 2 | small current circuits 
14 ga. | Pure silver | 100} 2 100 | 2 | particularly where there 
6 ga. | Pure silver | 550 | 5 | 750 | 7.5) 1s danger of tarnish. 
21 ga. | Pure silver | 100 | 2 150 | 3 | This material is more 
18 ga. | Platinum 135 | 3 | 150} 3 | resistant to mechanical 
14 ga. | Iridium 1590; 3 | 150) 3 | wear than palladium 
and hence has longer 
service life. 
lgin. | Tungsten | 450| 2 | 450! 2 | Used in highly induc- 
tive low current circuits. 
Yin. | Tungsten | 700 | 25 | 115 | 40 | Use in inductive high 








silver current circuits. 





and contacts, ordinarily called a power relay or con- 

tactor, must be used, for in this application it is neces- 

Relays 

for this service are equipped with some form of tung- 

sten or other heavy duty contacts which require ex- 

tremely high contact pressure. In order to provide 
Continued on p. 194 


sary to break circuits carrying heavy currents. 
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e and electrical equipment —- use POWERSTAT precision voltage control. 
‘a SECO’S standard line of distortionless variable transformers enables you to set voltage 
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You 


RONALD T. KING, Central Jersey Electrical 
League (before the Eighth Annual Conference of Inter- 
national Association of Electrical Leagues )— 

“Nearly every organization in existence has a post- 
war planning committee. This is thinking in the right 
direction, but I am afraid a lot of these committees 
visualize a plan that will go into operation with the 
cessation of hostilities. If this be the case then they 
are not seeing the picture correctly. To me, today 
is postwar as compared to yesterday. To illustrate 
this point, you no doubt have’ read recently in the 
papers about a curtailment of tank production result- 
ing from the cancellation of orders by Russia and other 
countries. I do not expect this is to have any im- 
mediate bearing on the manufacture of civilian goods. 
However, it does indicate war goods can be divided 
into two categories, those which the demand will gradu- 
ally diminish in volume and probably completely stop 
before the shooting war ends and those which the de- 
mand will most likely stop abruptly such as ammunition 
and kindred industries. This means to my way of 
thinking, there is a possibility which must be consid- 
ered, that some plants might be reconverted for civilian 
goods sooner than the time when most postwar plans 
are supposed to go into operation.” 


LOU R. MAXON, formerly a deputy administrator 
for the Office of Price Administration— 

“On the face of it, grade labeling is a plan to group 
food products according to their quality, and identify 
them as Grade A, B or C. But the next step will be a 
flat price and then we will have an end to competition— 
the very thing that has brought about America’s high 
standard of living. It is time for business to take an 
aggressive stand against the propaganda sent out by 
the Government to promote grade leveling. Our way 
of life faces its greatest test in the months immediately 
following peace. Whether the free enterprise system 
survives will, in my estimation, depend upon the ability 
and willingness of industry to carry their story to the 
public now.” 


W. B. COCKRELL, Industrial Control Div., General 
Electric Co.— 

“Fear, awe or a black magic conception of electron- 
ics have delayed the use of electronic devices. Elec- 
tronic control can prove of great use to the mechanical 
engineer to supplement and improve the performance 
of his devices. The accuracy and high speed of opera- 
tion of the electronic parts may provide desired features 
which are difficult to obtain by mechanical means. Many 
engineers have hesitated to use electronic devices be- 
cause they were unfamiliar in appearance.” 
Chairman, General 


ALFRED P. SLOAN, JR., 


Motors Corp. (before the Economic Club of Detroit )— 
“Tt must not be assumed that this postwar objective 
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Agree, Ox Differ 





Selected comments by in. 
dustry men or other well. | 
known citizens and some | 
government authorities, | 





of expanding job opportunities is the responsibility 
solely of management. It is not. It cannot be at- 
tained by management alone. It requires the coopera- | 
tion of Government. It calls for the coopera- 
tion of labor. It requires an understanding on the part 
of management, Government and labor as to how the 
components must be reconstructed in order to take 
their proper part in the picture as a whole. It neeessi- 
tates a recognition of the fact that the pressure group 
approach, political expediency and a narrow viewpoint 
or understanding must give way to a far higher level 
of thinking based upon the concept that we must seek 
what is best for the greatest number—knowing that it’ 
is almost certain to be the best for each. Such an 
approach does not contemplate a redistribution of 
wealth as it may exist today or tomorrow. But rather 
the marshalling of manpower, raw materials, produc- 
tion facilities, know-how and all other economic re- 
sources to the end that more and more things are made 
available to more and more people in all places. This 
is the theory of plenty.” 


HENRY H. HEIMANN, Executive Manager-on- 
leave, National Assn. of Credit Men— 

“Successful business leaders in the postwar era 
must take a close interest in national affairs as well 
as the direct problems of their industry and they 
must look upon their representatives in Congress not 
as politicians but rather as men who are shaping the 
affairs of the nation and with whom they should keep 
in close contact. The degree of importance of any 
particular business factor to the success of a business 
has varied in the course of our industrial history. At 
the beginning of our industrialization, when this coun- 
try was very young, the important element in any 
business was the matter of adequate financing. A 
market for products was at hand. The real difficulty 
was to gather together the accumulated savings to 
launch the business on its productive way. I am speak- 
ing in broad terms and not itemizing such matters as 
geographical location or source of power and trans- 
portation. Our next real problem in business was 
the matter of production. It called for a high degree 
of skill in the utilization of machinery so as to bring 
about a constantly lowered cost in the unit of produc- 
tion. The third phase of our business development 
brought greater emphasis upon distribution or, in other 
words, selling. The mass production methods had 
developed an out-flow of production that needed to be 
distributed more widely.” 


DAVID B. SMITH, Director of Research, Philco 
Corp., (addressing the Association of Customers’ 
Brokers )— 

“Television in the postwar period will be a bigger 
industry than radio ever was. Sound broadcasting 
entered its period of greatest growth and expansion 
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Army-Navy ”E” 


First Awarded July 27, 1942 
Second Award: “Star” 


13, 1943 


Third Award: “Star” 


25, 1943 





“Ay ‘D THE ET LOTS OF MONEY 


‘OO’ course we can make it,” we told 
a customer after studying his latest 
blueprint of a coil form, “but we can 
save you a lot of money and give you 
more satisfactory service if you follow 
the suggestions of our Engineering staff. 
The boys recommend making the piece 
in two parts. They can be pressed quick- 
ly at a high production rate 
and assembled into a coil 
form of practically the same 
design as you brought us.” 
Above are illustrated the 
parts which we finally 
shipped to the customer. 


February 


September 


Simple as A, B, C, isn't it? 






But it demonstrates that it is well worth- 
while to consider the services of Ameri- 
can Lava when designing Steatite Ce- 
ramic Insulators. Perhaps we can make 
recommendations that will be of real 
benefit to you. 


VER AAE HEAR MER EWKLSTODO Al. oh. parhOse? HR LAE 


FOR ELECTRONIC USES 


AMERICAN LAVA CORPORATION 


CHATTANOOGA 





STEATITE CERAMIC ELECTRICAL INSULATION 





TENNESSEE 





when network operations got underway and the same 
principles will apply to television. Ultra high fre- 
quency television relay stations have already been de- 
veloped to link television transmitters together and 
these are in successful operation today. The higher 
frequencies now available will permit at least semi- 
private two-way FM communications and supply suf- 
ficient bands to enable trucking concerns and other 
commercial users to utilize it.” 


R. O. FEHR, General Engineering Laboratory, Gen- 
eral Electric Co. (before a meeting of ASME)— 
“Precious war materials may be saved, or the 
strength of critical parts increased, as a result of tests 
showing that some metals have higher strength when 
they are broken under quick impact than when they 
are slowly pulled apart. At the present time designs 
of apparatus are based mostly on the static character- 
istics of the different materials even when the appa- 
ratus is subjected to impacts. When the dynamic break- 
age strength is lower than the static breakage strength, 
the apparatus may not withstand the impact, and when 
the dynamic strength is above the static value, the 
weight of the apparatus may be unnecessarily high. De- 


SELF-CONTAINED TUBE CUT-OFF MACHINE 





UILT to cut off tubing ranging from /% in. up 

to 2% in. diam. with 5 in. wall, this machine 

(A) is entirely self-contained. Drive motor, hydraulic 
pump and motor, hydraulic cylinders and equipment are 
mounted within the same base with rotating cutter head. 
The spindle on which the tool holders are fastened, is 
mounted on tapered roller bearings and is V-belt driven 
by an adjustable speed motor (B). Control of the 
speeds at which the spindle can be rotated are hand 
adjusted by a knurled dial on the motor. An infinite 
number of speeds can be obtained through this ac. type 
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sign of apparatus subjected to dynamic loads can be 
improved therefore wien based on the dynamic char- 
acteristics of materials.” 


R. C. BERGVALL, Asst. to Vice President in Charge 
of Engineering, Westinghouse Electric & Mig. Co. (be 
fore a meeting of AIEE)— 

“All of us like to try to peer into the future and 
with your industry it is particularly essential to do so 
because your investments and planning must be done 
on a 20 to 25 year basis, in contrast to industries like 
chemicals where they know a process is likely to be 
outmoded in 3 to 5 years. In attempting to judge the 
changes that may take place, one can best start by look- 
ing back 20 or more years and comparing the list of 
items in use then and today, and it will be found that 
there are comparatively few newcomers, but we do 
find that the faces of the old ones have changed greatly. 
To take our most common example, the 1942 automobile 
model was very different in performance and appear- 
ance from the 1910 models, and yet, there have been 
no fundamental changes in the principles behind the 


] 


Continued on p.- 164 





of drive. The tubing to be cut may be fed through 
either end of the spindle. The rotating spindle is pro- 
vided with a stationary liner, so that no revolving parts 
touch the tube being cut off. The tube remains entirely 
stationary. The hydraulic operated clamping jaws hold 
the tube firmly and stationary while the rotating cutting 
head crops the ends of the tube, or cuts the tube in vari- 
ous lengths. The cutting off of the tube is done by two 
parting tools (roll disc type of cutters may be used on 
thin wall tubing if desired), operating in a hardened and 
ground slide, carefully sealed against chips and debris. 
A hydraulic cylinder moves the cutting tools in and 
out. By turning the dial on the hydraulic metering 
valve, the feeding rate of the tools can be varied to in- 
crease or decrease the depth of cut to that which is 
most satisfactory, The tool holders are individually 
adjustable to suit the particular size and wall of the 
tube to be cut. The rapid traverse is adjustable by 
turning the hand dial on the control panel to give the 
correct amount of rapid traverse up to the tube itself 
where feeding is automatically begun. Etna Machine Co. 
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Why we put the first sentence 


IN BOLD TYPE 


Durez plastic materials 
are of the phenolic 
group, which 

is thermosetting. 


Our laboratory men explain it is that 
fact which makes it the most widely 
used type of rigid plastic material in 
the electrical industry. That’s an im- 
portant statement for the man who’s 
searching for improved materials or 
who’s at the blueprint stage with plastic 
parts for post-war products. That’s why 
we put the first sentence in bold type. 


Because Durez is a thermosetting plas- 
tic, it has inherent dimensional stability 
even in the presence of high tempera- 
tures. With Durez compounds heat 
resistance at 300° F. is common, while 
special Durez series are produced for 
heat up to 500° F. 

Although phenolic resins share this 
heat-resisting characteristic with other 
compounds of the thermosetting group, 


PLASTICS THAT FIT THE 
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they have a definite advantage in ex- 
hibiting greater durability. Laboratory 
data and years of performance records 
show that Durez 


The oil resistance of Durez phenolic 
plastics is another asset for the engineer- 
designer. Among thermosetting plastics, 
phenolics are better suited to oil sur- 
roundings than any material yet devel- 
oped. Our own data, which we should 
like to send you, show that Durez has 
a particularly high rating on this score. 


We have referred you to the four char- 
acteristics which are responsible for 
the electrical industry’s successful use 
of the Durez materials during the last 
twenty years. Of course, other essen- 
tial properties have played their part in 
adding to the preference for Durez. 
We hope you are far enough ahead in 
your thinking on after-the-war produc- 
tion to want to know more about what 
your molder can do with Durez com- 
pounds. Talk it over with him, or write 
us direct. We'll start the ball rolling. 
Working with you and your molder, we 
perhaps can bring the blueprints a few 
steps closer to actuality. Durez Plastics 
& Chemicals, Inc., 61 Walck Road, N. 
Tonawanda, New York. 





compounds result 
in tight-fitting 
connections which 
stay tight. Dimen- 
sional stability a- 





gainst high heats 





and cold flow usu- 
allymakes a strong 
case for Durez. 


Durez offers the 











electrical engineer 
marked versatility 





when it comes to 














electrical proper- Wisi 
ties. It is almost Power Factor (RT) 
10° cycles 


a “tailored-to- 








measure” proposi- 

tion because a wide range of fillers can 
be used. Arc resistance, low loss factors, 
high dielectric strength or any other 
electrical property can be readily ex- 
tended for a particular application. 
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Vew Materials, Equipment 
Electrical and Mechanical Parts, Finishes 








VERSATILE ROTARY SWITCH 


Bears possibility of innumerable combinations of con 
tact assemblies. Latter are capable of removal from 





the frame of the unit by extraction of a single bolt. 
One hole only is required in the control panel for 
mounting, and switch control can be used from 1 to 6 
positions. Contacts rate 10 amp., 125 volt ac. or 2 amp., 
125 volt dc. Between springs, breakdown voltage is 
2500 dc. and from spring to frame, 4500. General Con- 
tro] Co., 243 Broadway, Cambridge, Mass. 


RELAY FOR DYNAMIC BRAKING 


Applies to split-series-field motors. In aircraft opera- 
tion of retractable landing gears, wing flaps, trim tabs, 
bomb bay doors, 
hoists, and = in 
general the utili- 
zation of revers- 
ing motors, this 
relay gives in- 
stantaneous dy- 
namic braking 
with positive ac- 
tion and mini- 
mum weight. For 
winch operation, it permits the substitution of a simple 
locking dog for the conventional, large magnetic brake. 
Construction is long lines of “nutcracker” design to 
provide exceptionally strong contact pressure with no 
sliding contact. “Memory” contacts select proper field 
winding to give reverse torque for braking. Parts are 





136 


readily accessible for inspection. Units work in all 
positions and withstand altitude, vibration, and salt- 


spray vicissitudes. Struthers-Dunn Inc., 1321 Arch 
St., Phliadelphia, Pa. 

LOCK BY OVALIZATION 
\ll-metal locking nut resists extreme vibration. Gain- 


ing controlled thread pressure by compression of top 




















faces into elliptical shapes, these fastening devices can 
be used again and again without serious loss of effec- 
tiveness. Illustration shows, on the left, normal bot- 
tom face of nut; on the right, ovalized upper face. 
Present points of specification range from submarines 
to aircraft engines. Extremes of temperature have no 
effect on locking strength and the design produces the 
significant weight and material saving over many simi- 
lar products. Method of production includes placing 
what starts out to be a conventional nut on a tapered, 
threaded mandrel and applying pressure on two oppo- 
site sides. Thus, an increase or decrease in pressure, 
and consequently assembly torque, can be attained by 
use of differently tapered mandrels. Nuts can be ap- 
plied about half way by hand. From then on, resistance 
is encountered and use of a wrench is required. Since 
they will remain firmly seated without necessarily bear- 
ing upon the work, they can be used as stop nuts as 
well as lock nuts. Both National Coarse and National 
Fine thread series units are supplied in steel and naval 
bronze and with various finishes and heat treatments. 
For recommendations on specification, the company 
likes an indication of the actual use required from the 
product. Stover Lock Nut & Machinery Corp., 101 
Park Avenue, New York 17, N. Y. 


PRECISION RESISTANCE WIRE 


Available in two alloys, this resistance wire in one 
provides a resistivity at 20 deg. C. of 55 microhm per 
cu. cm. which becomes 51 when cold worked and after 
10 hr. at 175 deg. C. Temperature coefficient of resis- 
tivity in the temperature range 0 to 50 deg. C. runs 
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Qrriciat government figures disclose 
that our war cost had reached 289 million 
dollars a day by mid-year, 1943, and the cost 
has been over 7 billion dollars a month 
ever since. 

As manufacturers of communications and 
aircraft material on which human lives often 
depend, we know of one heartening reason 
for this tremendous cost: Uncle Sam will 
not compromise with quality at the expense 
of our fighting men. They are getting the 
finest, most dependable equipment any 
army ever had. And that saves lives. 

Is it any wonder we are being asked to dig 
down and buy War Bonds until it hurts? 
And isn’t it well worth it, knowing that 
our sacrifice is maintaining quality as well 
as quantity of weapons? Our people here 
at Connecticut Telephone and Electric Div- 
ision think so... they are 100% pledged 
to regular payroll deductions for War 
Bonds, on an average of 15% of their 
incomes. 
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\ AIRCRAFT IGNITION PARTS 
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Depend ou... 
— Haydon — 


To Help You With These 
Timing Engineering Problems 


DO YOU HAVE A TIMING, RADIO 
KEYING, OR TUBE PROTECTION 
PROBLEM? 


Complete Timing Engineer- 
ing Service for handling any 
type of Timing Problem both 
AC and DC. 


* Special Motors—Friction 
for manual reset... brakes 
for instant stop... shift for 
automatic reset... revers- 
ible...operates on AC and 
DC current. 


* Any Speed — Available 
from 450 RPM down to one 
revolution per month. 






DC MOTOR 
Basically new in design—stable in 
speed—reversible in demand for innum- 
—light in weight—seven segment 
commutator—low reactance rotor 
winding—alnico field—totally en- 
closed. Sealed-in lubrication good 


for life—unusually long wearing 


brushes that are easily replaceable 


* Haydon is maintaining 
prompt deliveries with 
suitable priority. 


* Special lubricants for 
unusual ambient tempera- 
ture requirements—lubri- 
cation sealed in, and effec- 
tive irrespective of mount- 
ing position of the motor. 


AC MOTOR 


Available in any speed between 450 
RPM and 1 REV. per month precision 
manufactured to your specific voltage, 
frequency, speed and torque require- 
ments. The 110 volt, 60 cycle, 1-RPM 
units consume only 2 watts, have 5 in. 
oz. starting and synchronous torque, 
and are only 144'""x 2'4"'x 2" overall. 


* Special units for shock, 
vibration, and’ spray test 
applications. 


Catalog Available—Complete data on most recent devel- L 
{ opments in the timing field may be had upon request. 
ADDRESS ALL INQUIRIES TO DEPT. 31 f 








—Haydon— 


MANUFACTURING COMPANY 
* INCORPORATED * 





“Mfrs. of Synchronous Motor Driven Devices for 
all Types of Problems Including Time and Motion”’ 
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from —0,000055 to 0.00006. Aiter tempering, thermo. 
electric force, dE/dt, is equal to 0.5 microvolt per deg, 
C. Density is 9.58 gram per cu. cm., strength after 10 
hr. at 175 deg. C., 85,000 psi., elongation, 2 per cent and 
after 10 hr. at 300 deg. C., 55,000 psi., and elongation. 
12 per cent. The other material has a resistivity, cold 
worked at 20 deg. C., of 58 microhm per cu. cm., and. 
aged at 270 deg. C., 3 times for 6 hr.—slowly cooled 
each time—46 microhm cu. cm. Temperature coefficient 
of resistivity, cold worked, is —0.000105 which reaches 
0 in the range of 0 to 200 deg. C. when aged at 270 
deg. C. At room temperature, thermoelectric force 
dE/dt, equals 2 microvolt per deg. C. Density is 9.12 
gm. per cu. cm., strength, cold worked, 65,000 psi. with 
1 per cent elongation, and after 20 hr. at 270 deg. C, 
80,000 psi. with 1 per cent elongation. Wyndale Mfg. 
Corp., 1203 Cornell Ave., Indianapolis, Ind. 


CAPACITOR AGAINST CORONA 


In this capacitor design one terminal has been brought 
out in a tall insulator post with corona shield at the 

top. In other re- 
aa —""T>=TT_ «spects, the unit is 
similar to con- 
ventional round- 
can barrier-cap 
condensers of the 
company’s make, 
The cover assem- 
bly is a one-piece 
ceramic cap and 
the top of the can 
over a 
rubber gasket 
around the cap 
for a perfect her- 
metic seal. Sur- 
face leakage and 
corona loss are 
minimized and 
the probability 
of voltage break- 
down at extreme altitude is reduced. Impregnant and 
fill is a special vegetable oil having the desirable char- 
acteristic of maintaining effective capacitance even at 
Aerovox Corp., 





is spun 








very severe sub-zero temperatures. 


New Bedford, Mass. 
CABLE CONNECTION WITHOUT SOLDER 


Redesigned version of former solder-attaching type. 
Useful for flexible cables, and particularly welding 
cable, the new con- 
nector is attached 
without special 
' * tools. Sizes range 
a from No. 1 to 3/0 

a through integration 

a=) er ’ of various-sized 
9S w= adaptor nuts within 

i A a standard connec- 
tor body. Design 
is such that connectors of the new, solder type are inter- 
connectable with the older styles. In the illustration 
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Insulation on soldered wires of this 314” 
diameter, temperature indicator is Irv-O- 
Lite XTE-30. It was specified by the Lewis 
Engineering Company, Naugatuck, Conn. 
Note how close the tubing is to the soldered 
connections. 


ita ln A A AE AN a 
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Transflex is used on the terminals of the 
main electrical distribution box of Main- 
liner planes, operated by United Air Lines. 
Besides insulating the lugs, this transparent 
tubing permits immediate identification 
and inspection of the terminals. 





IRVINGTON VARNISH & INSULATOR CO. 


IRVINGTON, NEW JERSEY, U. S. A. 
Plants at Irvington, New Jersey, and Hamilton, Ontario, Canada 
Representatives in 20 Principal Cities 


Bell Aircraft Corporation 
protects the wiring of iner- 
tia starters for their famous 
P-39 Airacobras with a 
conduit of flexible, 
abrasion-resistant 


Hyflex. 





On communications equipment . . . sensitive instruments... 
lighting, ignition and control systems . . . millions of wire 
“nerves” are protected by Irvington Plastic Tubings. Used 
as conduit, wire covering and terminal insulation, these flex- 
ible tubings provide dependable insulation even under 
severe operating condition. 

All five Irvington Plastic Tubings satisfy general insula- 
tion requirements. In addition, each possesses properties 
which meet the needs of specific applications. 


IRV-O-LITE XTE-30 is a good, all-purpose insulation. Wires covered with 
XTE-30 can be readily soldered. 


IRV-O-LITE XTE-130 has unusual oven life. It is unaffected by a temperature 
of 105 deg. C. for 1,000 consecutive hours. 


TRANSFLEX is transparent and resists brittleness at temperatures as low 
as —58 deg. F. 


HYFLEX, similar to Transflex in properties is available in six opaque colors. 


IVI-FLEX is rubberlike and resists extremely low temperatures. It withstands 
a hammer blow at —70 deg. F. 


All these tubings are resistant to acids, alkalies, 
denatured alcohol and petroleum products, 
including gasoline. 


For more information on specific properties of each Irving- 
ton Plastic Tubing, send for this catalog. Write Dept. 56 





POST-WAR PLANNERS 


Although our machines are now devoted to the extrusion of 
tubing for electrical insulation on war equipment, we are 
preparing to meet your post-war demands for extruded 
shapes, rods, and thread. Write us of your requirements. 
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Any Way You Look At It... 












... the superiority of 
Arkwright Tracing Cloths Stands Out! 


Some draftsmen select Arkwright Tracing Cloths 
because they take erasures so neatly . . . without smudg- 
ing, without wearing through. Some draftsmen select 


Arkwright Tracing 


Cloths because they’re highly 
transparent—as a result of which they always make 
sharp, clear reproductions. But no matter what you're 
looking for . . . erasability, transparency, Arkwright 
Tracing Cloths always stands out. Try them! Arkwright 
Finishing Company, Providence, R. I. 





TRACING CLOTHS 


AMERICA’S STANDARD FOR OVER 20 YEARS 


’ 
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are shown the nut and body which fasten together to 
force the taper plug into the cable center after insulation 
is removed. The plug goes flush with the threaded 
end of the nut to make a tight connection with high 
conductivity. 
S. Chicago Ave., Chicago, II. 


TRIPLEX PILOT LIGHT 


For aid in control of multiple co-ordinated circuits. Pro- 
vided in multiples of three lights to a unit, indicators are 
ganged up in 
banks to in- 
clude as many 
lights as cir- 
cuit require- 
ments dictate, 
Lenses can be 
color-coded; 
flat with 
etched num- 
bers, letters, 
or words; or 
half - round, 
Lens colors in- 


clude red, 
green, amber, 
blue, yellow, 





opal, white, 
and clear. Ter- 
minals are silver plated and secured to provide perfect 
contact under the most severe stress. Sockets accom- 
modate bayonet base lamps, easily removable from 
the panel front. Styles are available grounded or un- 
grounded. Dial Light Co. of America, Inc., 90 West 
St., New York 6, N. Y. 


CONTINUOUS PROCESS CONTROL 


Combines highest sensitivity with absence of measur- 
able dead zone. Based on design of previous units, 
this device has the 


ter and _photoelec- 
tric amplifier of 
predecessors units 
coupled to a new 
pneumatic — follow- 
1p system. Output 
ir is precisely and 
stably controlled to 
attain maximum inherent possibilities of throttling con- 
trol with manual or automatic reset and rapid response. 
Variance available include “on” and “off” and_ high 
sensitivity, non-adjustable throttling. To amplify and 
convert from electric to pneumatic operation, a mag- 
netic air valve takes the place of previous relays and 
the light beam follow-up flag moves back and forth by 
However, when 





changes of air pressure in the bellows. 


Chicago Tool & Engineering Co., 8344 | 





— 


mirror galvanome- | 


adjusted for zero throttling range, at highest sensitiv- | 


ity on the scale, the flag is caused to stand still and the 
controller acts in a simple open and shut manner. Va- 
riations in temperature move a light image across the 
controlling edge of the flag to allow more or less of the 
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To the gunner it’s the source of his 
| turret’s instant obedience to his 
| slightest command. 


To the shovel operator it’s the Alad- 
din’s lamp between his finger-tip 
touch and the precise positioning 
and swift, smooth motion of 50-ton 
| loads. 

To the designer it’s the “‘open sesame” 
to a whole new era of automatic 
position control. 


It’s the G-E AMPLIDYNE. 


Steering mechanisms, hoists, ma- 
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The best investment in the world is in this country's future—BUY WAR BONDS 





feed 


mechanisms, 


tools, 
bridges—these are but hints of 


chine 


where you can expect to find 
amplidynes “positioning for ac- 
tion” after the war. For wherever 
heavy machines must maneuver in 
response to an operator’s guiding 
hand, or automatically start and 
stop at specified points, the ampli- 
dyne promises smoother, faster, 
more accurate performance than 
was ever before thought possible. 
The amplidyne serves as the swift, 
powerful partner of such position- 
detecting devices as selsyns, elec- 


GENERAL {8 


tronic tubes, and limit switches. 
Faithfully and instantly following 
the signal’s orders, it furnishes the 
controlled power needed to direct 
the biggest machines. 


Many examples of how the ampli- 
dyne is used are described in ““The 
Short Circuit That Moves Moun- 
tains.”’ This booklet shows how the 
amplidyne works, suggests where it 
may fit in with your new machine 
designs. Ask for BuHetin GEA- 
4053. General Eleetric Company, 


r 


Schenectady, N. Y. 
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DUE TO ITS 
CONSTRUCTION 


The Egyptian Pyramids stand 
majestically, through the ages, as 
mute witnesses to the skill and 
rugged craftsmanship of the thou- 
sands of slaves who toiled to erect 
them. .. . TODAY. . . not slaves 
. . . but creative engineering skill 
and willing hands acheved the 
same result wth the new DUMONT 
TYPE PC2 Oil Paper Capacitor . . 
an oil impregnated oil sealed ca- 
pacitor that gives assured “LONGER 
LIFE” for continuous operation. . . 
Its special features and construc- 
tion are exclusive features with 
Dumont. 

















142 








s TY PEP oo nek mae 


OIL IMPREGNATED - OIL FILLED 
OIL SEALED 

CERAMIC OR BAKELITE TUBES 

BAKELITE CEMENT ENDS (OIL PROOF) 
SUITABLE FOR OPERATION 75° TO 100° C 
IDEAL FOR EXTREME HIGH 

ALTITUDE DUTY 

NO DANGER OF “FLASH-OVER” 

NO METAL FOR “BODY CAPACITY” 

NO INTERNAL CORROSION 


+ + + > + % 


+ + 





ELECTRIC Ce. 


MFR'S OF 
CAPACITORS FOR EVERY REQUIREMENT 


34 HUBERT STREET NEW YORK, N. Y. 


light to reach the phototube. Light increase causes 
current increase through the magnetic air valve with 
resulting rise in control air pressure. As _ sensitivity 
is lowered by the available adjustment, the flag follows 
the light beam back and forth within the limits of the 
throttling zone as determined. There is no mechanical 
connection between galvanometer and pneumatic circuit, 
no flapper, and the manual reset load air adjustment is 
simple. C. J. Taghabue Mfg. Co., 550 Park Ave. 


Brooklyn 5, N. Y. 


AIR CIRCUIT BREAKER 
Interrupts 50,000 rms. amp. Ratings available are 600 


volt ac,. 250 de., 100 to 1600 amp. These trip-free 








suitable for either manual or 


breakers are 


air circuit 


electric operation. Styles are offered for 1, 2, and 3 
pole and mounting possibilities include open type live- 
individual steel 


inclosures of general purpose or weatherproof construc- 


front or dead-front switchboards or 


tion. Features include silver-alloy main contacts brazed 
to solid-copper contact blocks, auxiliary and arcing con- 
tacts of silver-alloy, and magnetic are chutes with blow- 
out coils and iron vanes. For manual operation, large, 
pistol-grip handles require only 90 deg. revolution for 
opening and closing. For electrical operation, unit- 
type solenoids and trip-free closing relays are utilized. 


I-T-E Circuit Breaker Co., 19th & Hamilton Sts., 
Philadelphia 30, Pa. 

NEW TYPES OF NYLON 
Form meets special military specification points. Sup- 


plied as a molding powder, the new composition pro- 
duces articles of extreme toughness and high softening 
temperature. It injects easily into the thin sections and 
flows with facility around complicated inserts in molds. 
Temperature stability goes to 275 deg. F., greatly ex- 
tending its thermoplastic scope. Current uses include 
switch housings and plastic bobbins for aircraft instru- 
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Keelays for the Electronic Age 
of Tomorrow are Battle 
Proven Veterans of Today 







































BO is a compactly designed 2 pole 
DC 2'2 watt relay; equipped with 
a semi-balanced armature; with- 
stands vibration to 12 G; operates 
at temperatures of -++ 70° C. or — 50° 
C.; resists corrosion; weighs 4 
ounces; measures 1% by 1% by 
1-17/32 inches; standard is double 
pole double throw and rated 15 am- 
peres at 24 volts DC or 110 volts AC. 





BJ is a small and compactly de- 
signed 2 watt relay; equipped with 


Also readily available for A.C. a semi-balanced armature; with- 






































‘MODEL BJ DP owvC . COIL DATA | stands vibration ~ r- ss — 
COIL |NOMINAL at temperatures o ° C. or — 50° 
seunnan| vorts _| AA0 anes IE | C.; ne 2% lic measures 
18 | 0.36 | 5.590 | 0.06 2 | 2-5/16 by 1-9/16 by 25/32 inches; 
20__| 0.57 3.520 0.16 2_| can be supplied in various contact 
22 | 0.89 2.240 0.40 | 2 | arrangements, standard is double 
24 1.41 1.414 1.00 2_| pole double throw and rated 5 am- 
26 | 2.25 | 0.089 2.53 | 2 | peres at 24 volts DC or 110 volts AC. 
30 5.65 0.354 16. 2 
33 11.6 0.173 67. 2 
36 22.5 0.089 255. 2 
38__| 35.4 0.056 | 625. a p 
40 | 56.6 0.035 | 1600. 2 shown are a tied 




















Relays" io harac 
til 

y era : 

: oe nomuut 


Also readily available for A.C. 


MODEL AR sP DC COIL DATA 


















































NUMBER) nNAL) AMPERES | RESISTANCE | WATTS 
20 329 3.043 .108 1 
22 +5326 1.900 .277 1 

- 24 844 1.185 712 1 
28 2.168 461 4.70 1 
32 5.568 .180 31.0 1 
a5 | VS 088 | 128. 7 AR & AS are featherweight | watt 
38 | 22.98 035 | 528. } | relays; weigh only 50 grams, meas- 
40 | 36.81 027 | 1355. 7 | ure 1-3/16 by 1% by 15/16 inches; 
42 | 59.03 017 | 3485. 7 | contacts handle 5 amperes at 24 
44 | 94.68 011 | 8965. “7 | volts DC or 110 volts AC single pole 








double throw. 

Model AS is insulated from frame 
MODEL AN spps oC COIL DATA | ... otherwise identical to model AR. 
CO |NOMINAL 


NuMBER vous _| AMPERES|RESISTANCE) WATTS) AN & ANS are power relays with 


Also readily available for A.C. 























24 3.07 1.140 2.70 3.5 3. watt coils; equipped with semi- 
27 6.16 568 10.8 3.5 | balanced armatures; withstand 
20 123 284 | 434 | 35 | vibration to 12 G; operate at tem- 
31 15.6 .225 69.1 yee peratures of 4. 70° C. or — 50° C.; 
32 19.6 .178 110. 3.5 


weigh 9 ounces; measure 2% by 



































33__ | 24.8 | 141 | 175. 3:5_| 2% by 1-31/32 inches; standard is 
34 | 31.1 V2 | 277. 3.5 | single pole single throw normally 
36__| 49.5 O71 | _ 700. 3:5 | open double break and rated 50 
39 | 99.2 035 | 2810. Se: amperes at 24 volts DC. 

40 {i25. 028 | 4460. 3.5 


Model ANS has special alloy con- 
tacts to handle 75 amperes DC... 
otherwise identical to model AN. 
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In War, as in Peace... 


- CERRO ALLOY q 


SAVE TIME and CUT COSTS! 
SE scorrerermage r8w we oa K 


CERROMATRIX (Melting Temp. 250° F.) For securing 
punch and die parts, anchoring machine parts without expensive 
drive fits, short run forming dies and other metal-working 
applications. 


CERROBEND (Melting Temp. 158° F.) Used as a filler in 
bending thin-walled tubing to small radii. Easily removed in 
boiling water. Also used for aircraft assembly jigs, templates 
for forming dies and other purposes. 


CERROSAFE (Melting Temp. 190° F.) Used to accurately 
proof-cast cavities such as molds, gun chambers, forging dies, 
etc. and for many similar applications. 


REPRESENTATIVES AND DISTRIBUTORS 


seonn N. Y., Belmont Smeiting & Refining Works 


LADELPHIA, PA., Castaloy ‘Metal Sales Company 
AGO, ILL., Sterling Products Co., Ine. 
CLEVELAND, O., Die Supply Co. 
DALLAS Tex, ‘Metal Goods Corporation 
ROIT, M MICH., Oe wae Metal Sateo Company 
HOUSTON TEX.. Metal Goods Corporation 
s CITY, MO., Metal Goods Corporation 
Of q . é& ny weed Products, Ltd. 
LO’ AT L., Metal Sales Company 
Mi EE, Wisc. ee Ketteison, Inc. 
NEAPOLIS, M , Northern Machinery & Supply Ce. 
MOLINE ILL. Nae sens Products Co., Inc. 
NTREAL, CAN., Dominion Merchants Ltd. 
Ss, LA., Metal Goods Corporation 
. LOUIS, MO., Metal Goods Corporation 




















CERRO DE PASCO COPPER CORPORATION 


40 WALL STREET NEW YORK, N. Y. 











PERMANENT 
MAGNETS 


Meeting the 
Rigid Requirements 
of Sperry-Made Products 


When lives and equipment depend upon precision 
instruments, ‘satisfactory performance” is not good 
enough for The Sperry Gyroscope Company. Per- 
fection is demanded . . . and, in Cinaudagraph 
Permanent Magnets, perfection is obtained. We are 
meeting every rigid specification and a heavy pro- 
duction schedule—the reason, perhaps, why we are 
one of the larger suppliers of permanent magnets 
for Sperry. 


Our extensive experience and manufacturing facili- 
ties can also help you solve your magnet problem. 


CINAUDAGRAPH CORPORATION 
STAMFORD, CONNECTICUT 1-001 


ment coils—both of which operate at temperatures be. 
yond the possibility of previous thermoplastics. Be. 
cause of an accompanying resistance to solvents such ag 
dry cleaning solutions, the material gives promise for 
many and diverse future points of specification. Algo, 
it bonds well to fibres of cloth tapes and can withstand 
high temperatures. Color is a translucent amber. In. 
corporation of dyes to provide other colors is still an # 
unsolved problem because of the lack of an effective 
solvent, and cementing techniques are retarded by the 
same problem. Long aging and slow burning, the 


| plastic has the low density of 1.14 gram per cc. Ina 


rising temperature, the material melts sharply to a fluid 
condition and sets again quickly as it cools. E. I. dy 
Pont de Nemours & Co., Wilmington 98, Del. 


JACKNIFING SPLICE 


Consists of two identical parts. Capable of providing 
quick, positive splices for wire connection, this solder- 
less terminal with in- 
sulation support does 


not come apart until 
it is intended to, 
Pun Then, its disconnec- 
sa tion is quick and 
easy. Precision in- 
aN stallation tools pro- 
vide single-operation 
SC ee crimped contact as- 
< SmmI 





sembly to the con- 
ductor. Tensile 
strength of the fin- 
ished splice is greater 
than that of the wire, 
and contacting action takes place at 4 points in a wip. @ 
ing motion to assure minimal resistance. Physical con- 
tours are arranged for convenient addition of slipover 
insulation sleeving. Aircraft-Marine Products Ine,, 
286 North Broad St., Elizabeth, N. J. 











AUTOMATICALLY ENGAGING CLUTCH 


Produced in sizes from % to 500 hp. Partially filled 
oit chamber is fitted with a freely rotating hub carry- 
ing a_ series 
of movable, 
wedge-shaped 
flyweights. As 
the hub re- 
volves centrif- 
ugal force 
causes en- 
gagement 
with internal 
rims of the 
outer case. It 
operates in 
either direction. 
mitted to start without load, units with smaller driving 
capacity can often be specified. Application of power 
is smooth, cushioned, and acceleration is straight-line. 
The device is set to engage or release at a selected speed 
and to provide overload protection by slippage. Of 


Since the power source is thus pef- 
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ou can hold the tube in your hand and examine it thoroughly, 
but you won’t see the extra element that distinguishes it. 

Not until after you've put the tube to use will you finally become 
aware of that extra element. 

It’s in every RCA Electron Tube—the extra element that makes 
the RCA monogram worth looking for and insisting upon. 

It’s research, It’s engineering knowledge. It’s experience. 

It's “know how’—the kind of ‘know. how” that’s built into 
every RCA Electron Tube—and it’s best exemplified by the modern 
RCA Laboratories at Princeton, N. J., devoted almost exclusively 
to electronic research. 

There, men skilled in the art of research seck new electronic facts. 

There, the electron tube is recognized as the keystone of the 
whole vast structure of electronics. 


There, basic facts are uncovered to assist RCA tube engineers 
oD 


on design, development, and production in turning out evcr better 
and more advanced electron tubes. 

The RCA Laboratories are a fitting symbol of the extra element 
that recommends RCA Electron Tubes to you. 


— 


? 

The Magic Brain of All 

Electronic Equipment Is a TUNE IN "WHAT'S NEW?” 
Tube and the Fountain- RCA’s great new show, 
Head of Modern Tube Saturday nights, 7 to 8, 
Development is RCA E. W. T., Blue Network 


RADIO CORPORATION OF AMERICA 








Y-26 « Y¥-27 


COMPOSITE - BONDED - HIGH 
TEMPERATURE MICA INSULATIONS 
Recommended as Replacements for 
STRATEGIC BLOCK OR SHEET MICA 
In Many Applications 


@ Composite highly integrated insulating materials comprising 
mica splittings bonded with insulating, organic bonding 
agents. 


@ Compact, thin, flat, lightweight sheets completely resistant to 
repeated or continuous subjection to temperatures of redness. 


@ Strong, hard, durable—can be cleanly die punched without 
fracturing, breaking or flaking. 


High dielectric strength and insulation resistance. 

A dependable source of supply in unlimited quantities. 
Available in sheets in all thicknesses from .005” up. 
Also in punchings to specified dimensions. 


We suggest your consideration of Y-26 and Y-27 High Heat 
Mica Insulations as substitutes for Strategic Mica for your 
purposes, 


Your inquiries are invited and samples for test will be sent 
gladly on request. 


NEW ENGLAND MICA COMPANY 
Incorporated 
30 WOERD AVE., WALTHAM, MASSACHUSETTS 

















the lubricated type, the clutch is suggested for service 
as a coupling between shafts, as a driving pulley or gear 
in transmissions, and as a starting cushion between 
power units and driven mechanisms. Amalgamated 
Engineering & Research Corp., 100 West Monroe St, 
Chicago 3, Ill. 


UNIFORM, 360 DEG. SOUND 


Annular distributor combines molecular reflection and 
Both as to 


frequency and power, sound 
is thus distrib- 
uted uniformly 
over a horizontal 
plane of 360 deg. 
and a_ vertical 
plane of approxi- 
mately 40. As 
shown in_ the 
illustration, the 
unit has a diam- 
eter of 23 in. and 
an overall height 
of 25. It will 
safely handle 
power input of 
20 watt when equipped with special drive unit. 
Langevin Co., Inc., 37 West 65th St., New York, N. Y. 


collision. 





AUTOMATIC TEMPERATURE CONTROL 


Designed to give instant response with liquid or air- 
cooled engines for operation of cooling flaps. Control 
is hydraulic and thorough testing has been accom- 
plished. It responds automatically to temperature and 
is intended specifically to aid in the reduction of the 
human element in airplane operation. Operation 1s 
positive in any position and regardless of vibration, 
change of direction, or acceleration. General Controls 
Co., Glendale, Calif. 


TIMER FOR SIGNALLING 


Has 8 models with range from 1 min. to 3 hr. At the 
end of elapsed time, unit provides for automatic clos- 
ing or Opening ot a 
circuit and operates 
additional buzzers, 
bells, or lights at re- 
mote locations. As 
timer is set, pilot 
light is actuated and 
moving pointer re- 
volves toward zero 
mark thus making 
elapsed time visible 
at a glance. On 
completion of inter- 
val, the pilot light 
is extinguished and 
alarm 
This alarm continues until a toggle switch 
on the timer case is snapped to the “off” position of 
until a second timing interval is set. Connection for 





an audible 
sounded. 
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OTHMAN 


eae e 


one 
INDUCTORS AND 
El ECTRONICS 


‘5 Bhi, 
Typical in precision measuring of R. F. Inductors to rigid war production tolerances, the ‘Dynamic 
Inspection Analyzer” is representative of the ingenuity of Guthman “INDUCTRONIC” research. Em- 
ploying a highly stabilized circuit of our own design this 24-frequency inspection device, used in the 
manufacture of an Ant. R.F. and Osc. assembly, can analyze the individual coils for band coverage, 
inductance, and Q. at their operating frequencies. Uniformity of electrical char- 


acteristics in the manufacture of Guthman super-improved coilsmakes... 


Guthman...’’Leader in Inductronics’’* 


* Copyright: Edwin I. Guthman & Co., Inc. 1943 


EDWIN |. GUTHMAN & CO... 


rS SGUTH FRHROOP PAIN Gt UU. Rey 
PRECISION MANUFACTURERS AND ENGINEERS OF RADIO AND ELECTRICAL EQUIPMENT 
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Meet the 
THERMOSWITCH family 


The Thermoswitch for heat and cold con- 









trol contains in a single unit the answer 
to present doy industrial and commercial 
temperature control problems. Wide range. 


— extreme sa 


BLOCK HEAD 


10 MAIN ST. 
ASHLAND 





MASSACHUSETTS 
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additional lights or alarms is by an outlet on the sitle 
of the case. A quickly adjustable backstop is incorpo. 
rated for rapid resetting of the pointer knob to repeti- 
tions of the same time interval. Case is black meta} 
with attachment provisions for wall, panel, or standard 
switchbox mounting. Size is 5 by 5 by 3% in. and 
operation is from 115- or 230-volt; 25-, 50-, or 60. 
cycle current as specified. Energy requirements jg 
1000 watt. Slow-speed, self-starting, synchronous 
motor and pure silver contacts are vital parts of the 
design. Industrial Timer Corp., 117 Edison Place, 
Newark, N. J. 


BEAM POWER AMPLIFIER 


Carries designation No. 829B. An improvement over 
design of previous type 829, thus push-pull rf. beam 





Bottom View of Socket Connections 


neater 
Grid mo.1 Of Unit Ho,2 
Screen 


= Cathode 

- meater Center Ta 

- Grid wo.1 of unit Wo.4 
- weater 

° - Plate Terminals of 
units WO.2 and no,2, 
respectively, 


VVVV VT VS 





PLANE Of EL ECTROOLS OF EACH UNIT 
S PARALLEL TO PLANE THROUGH Ax'S 
VBE AND AA 














power amplifier has a total maximum plate dissipation 
of 40 watt and is particularly useful for rf. power am- 
plifier equipment. Plate voltage has been raised to 70 
and an improved mechanical structure permits use 
under conditions of considerable vibration. Good effi- 
ciency and high power sensitivity permit full power 
output with very low driving power. For example, a 
single tube operated in push-pull, class C telegraph 
service handles a power input of 120 watt. RCA 
Victor Div., Radio Corp. of America, Harrison, N, J, 


SPRING LINE-SUPPORTS 


Combines functions of supporting strap with that of 
vibration absorber. Specifiable for both stationary and 
movable tubing, the 
fastener consists of 
a sensitive cone 
spiral 
terminates in a clip 
which snaps on to 
the tubing and at- 
taches to the sup 
porting surface bya 
suitable screw fitted 
through the cone. 
Flexing in all d- 
rections, the unit 
can be installed in 
either lateral of 
vertical position, 
Design is such as to prevent whip and at the same time 
counteract resonance, set up in flexible lines. Its at 
tion falls between that of a rigid strap, which reduces 
life of flexible hose, and a loose strap which chafes 
cause premature failure. Adjustment or disconnection 
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STRUTHERS: DUNN 
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9,288 
TYPES OF 


RELAYS 


Each available in 
countless coil combinations 





of hose or tubing is facilitated by ability of the support 
7 to elongate and contract. With rigid tubing it simplifies 
problems of alignment and at the same time avoids 
concentration of stresses caused by expansion and cop. 
traction. Primarily designed for aircraft use, the spring 
bears possibilities for many other points of specification, 
Packless Metal Products Corp., New Rochelle, N, ¥) 


COLD CATHODE COMPONENTS 


Low-voltage system serves industrial, commercial, and 
residential lighting. One unit, in a case 2% by 3& 





by 9% in. con. 
tains a_ trans. 
former, 2) re. 





actors and a ca. 
pacitor for oP 
eration of two 
40-watt tubes} 
from 115 volt source. Power rating 105 watt. Tube 
connections are in multiple to minimize stroboscopic 





effect and the tubes light instantly without use of start- 
ers. Power factor approximates unity, and tube opera- 
tion is such that voltage can drop as low as 100 without 
flicker resulting. 


Also offered are 
two- and_four- 
gang safety sock- 
ets for suspen- 
sion of tubing in 








STAN-TEST 
IGNITION COILS Non-Vibrator 


Type 


fixtures or di- 
rectly from ceil- 
ings. One type 

EST EF . has a built-in disconnect switch to open the circuit when} 
Call a STAN-T ngineer the cover is removed. This makes possible placement] 


and removal of tubes with power off. Jefferson Elecg 





Manufacturers faced with ignition problems tric Co.. Bellwood, IIl. 
will find our organization well staffed, finely 
tooled and modernly equipped to design. en- LIQUID-LEVEL INDICATOR-CONTROLLER 


gineer and manufacture vibrator or non-vibra- 
tor type coils, or complete ignition systems to 
exact specifications. We are now manufac- 
turing Ignition Coils for various devices of 


nationally-known manufacturers. unit has lev el 
changes transmitted 





Applies to liquids with specific gravities between 02 
and 2.0. Classified as a buoyancy-type instrument, the 





If you are planning new products or to it by a torque 

wish to improve the efficiency of tube which elimi- 

present products, STAN-TEST engi- nates necessity for 

neers will welcome an opportunity a stuffing box and 

to give you the advantage of over 20 accompanying — lu- 

yeoats of ignition-engineering expe- brication, packing, 

ee. rience — without charge. Write at and leakage prob- 
Type once fo lems. This torque 


tube is interchange- 
able with those used 
in the company’s 
aneroid manometer 
-of considerable 
advantage where 
both units are spec- 
ifiable within the same product. Lacking internal} 
pivots, the device obviates considerable friction ané 
tay wate), —) 4 M am wear. Types of control available include adjustable 
sensitivity for smooth throttling or automatic reset for 

averaging of liquid level with a minimum disturbance 


STAN-TEST CORPORATION 


DIVISION OF BLACKSTONE MFG. CO. 
226 S. MORGAN ST. CHICAGO, ILL. 
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Make all the brown 
print negatives, blue 
or blackline prints 
you need from the 
PHOTACT. They’ll be 
clearer, more legible. 


The new way to greater legibility in negatives 
73! and prints—that safeguards costly originals 


n 02 
t, the 








ternal 
» and 
stable| 
et for 
bance 


RING 


You can seldom get really satisfactory results 
on ordinary reproduction materials from a 
pencil original, even when it is new. When it 
has been handled, smeared and blurred, the 
negatives and prints are cloudier still. An extra 
tracing drawn in ink is too costly. 


PHOTACT is your answer. PHOTACT lines 
are ink-intense. It takes only a few minutes to 
make a tracing paper or cloth PHOTACT from 


your pencil original. 


Make all your brownprint negatives and blue 
or blackline prints from your PHOTACT. 
They'll be far stronger and more legible than 
any made direct from even a brand new pencil 


original. 


As for your valuable pencil original—file it 
away. Keep it safe from wear and dirt. 
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PHOTACT Papers and Cloths are distinct and 
different from any other reproduction material 
in general drafting room use. PHOTACT emul- 
sion reproduces pencil drawings with opaque 
lines of uniform ink-intensity. They won’t 
smudge. Of course, they’ll last far longer than 
a pencil original. 
For complete information about PHOTACT, write: 
PHOTACT DEPT., KEUFFEL & 


ESSER CO., Third & Adams Sts., 
Hoboken, N. J. 





EST. 1867 


KEUFFEL & ESSER CO. 


NEW YORK - HOBOKEN, N. J. 


CHICAGO . ST. LOUIS + SAN FRANCISCO - 


DETROIT «+ 


MONTREAL 


LOS ANGELES 










































it — = to the main process. Standard ranges supplied are 14 
32, 60, 72, and 120 in. Taylor Instrument Companies, 
P,. O. Box 110, Rochester 1, N. Y 
om ’ . » AN. . 
Meeting the 
4 ° ELECTRONIC SPEED-TORQUE REGULATOR 
mica-capacifor t 
Aids in provision of smooth, continuously variable 
shortage a power drive. Unit illustrated controls a 1% hp. de. 
| 
| 
| 
| . 
1] 
|| 
i} 
1] 
| 
| 
| 
|| 
| MICA-CAPACITOR | 
| SP pram = Ce | 
GE 4 LEELA 
| 
@ An alternate choice for those hard-to-get mica 
capacitors for many applications—that was motor with even, continuous control from 10 to 1800 
: the problem put up to Aerovox engineers. rpm. at full torque. Other types are supplied for 
And here is their solution: specification from 10 to 3600 rpm. Power facilities 
‘ A miniature oil-filled metal-case tubular. required are 60 cycle, single phase, from 200 to 600 
Ideal for assemblies where both space and i eae ee : ’ bs 
7 ar . volt while a special model is supplied for 115 volt. 
weight are at absolute minimum. Requires at Ea cee eel Gta a aaaee’ 
no more space than mica capacitor it re- Salety factors are provided to allow a natural increase | 
places. Conservatively rated. No skimping in motor speed to the selected level, held within a frac- 
of insulation or oil-fill despite minimum tion of 1 rpm. Self-braking is incorporated and actuated 
dimensions. Meets all standard specifications by the setting of a control to “stop” position. Speed 
for paper-dielectric capacitors used as mica variation is set by convenient control, calibrated as de- 
alternates. sired and a “‘fast’’ button on a panel gives full rpm. in 


the selected direction. Submarine Signal Co., 160 State 
St., Boston 9, Mass 


Lin three sizes: a x 116"; Ask for 
| 
| 











ie x W765 ve x 1”. 

300 to 800 v. D.C.W. .001 
to .01 mfd. 

||| Both terminals insulated, or Write on business stationery = Can be adjusted to close at any current between 0.2 
|| with one grounded to case. for new catalog covering and 0.75 amp. This adjustment is made by motion of 


| Normally without outer || wide choice of capacitor an adjustable | 
|| sleeve. Can be had with : 

core which va- 
ries reluctance in 
the magnetic cir- 
cuit. Contacts 
rate 5 amp. at 
115 volt, 60 cycle 
and can be ar- 
ranged in com- 
binations up to 
3P, DT. Coils 
can be wound to 
operate on current or voltage ranges where minimum 
wattage is over 0.32 and maximum is under 4.5, Re 
sistance is 8 ohm and temperature rise, 52 deg. C. at 
0.75 amp. In either energized or de-energized posi 
rt: 100 Varicx St.,N.¥.C. + Cable: ‘ARLAB’ + In Canada: AEROVOX CANADA LTD., HAMILTON, ONT tion, the unit resists vibration of & G. as proved in 


OVERLOAD PROTECTIVE RELAY 


Catalog... 





types. Submit your capaci- 


insulating sleeve. 


| Available with AEROVOX 
| 





tance problems for engineer- 


HYVOL or mineral oi! im- || ing aid, specifications, 
pregnant and fill. quotations. 
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ING 


It’s things 
like this 
your designers 


need to know 


Magnesium alloys have good resistance to 
fatigue. Like other metals, however, they are 
sensitive to the effect of notches and other 
stress-raising factors. For example, the middle 
test bar shown above, with its sharp corners at 
the cast-on center ring, has only half the 
fatigue strength of its two neighbors. 

What to do and mistakes to avoid are told in 
the new book, ‘Designing with Magnesium”’, 
just published by American Magnesium. Your 


designers should have this book for a guide in 


MAGNESIUM 
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changing over to magnesium. Copies will 
be sent free to the men you name in your 
organization. 

Now that magnesium has become more 
abundant, many products will be redesigned 
in magnesium. At the same time, weight will 
be saved, while retaining high safety and 
reasonable costs. Our engineers will gladly 
assist you in this design work. Write American 
Magnesium Corporation, 1715 Gulf Building, 


Pittsburgh, Pennsylvania. 


PRODUCTS 











tested at 900 volt ac. to ground. Dimensions are 134, 
by 23g by 2% in. with mounting holes spaced center to | 
center 23g in. one way by 1% in. the other. Weight 
is9 oz. Guardian Electric Mfg. Co., 1400 West Wash. 
ington Blvd., Chicago 7, Ill. 


PORCELAIN CLAD CAPACITORS 





Suit high voltage, dc. uses where space is limited. Her- 
metically-sealed in tubular, wet-process porcelain 


WOMEN WORKERS 
and all GREEN HANDS can drive 


HOLTITE-Pilips 22595 
with Speed Safety and €ficien 









Man power shortage on fastening jobs need not 
be a handicap if HOLTITE-Phillips Screws and Bolts 
are adopted as standard fastening practice. Women 
become proficient quickly with power drivers. Their 
basic training time is drastically shortened, and pro- 





bodies, sizes from 7500 volt up to and including 200 kv., 
have solder-sealed end closures. These act as capaci- 
tor terminals for opposite-end connection. Elimination 





duction rapidly increased when these modern fasten- of large metal cases and bushings as compared with 
ings are used. Experienced workers can effect savings previous types aids in minimizing overall dimensions. 
in time and cost up to 50% and more. Large types are furnished with or without cast molding 
flanges. Westinghouse Electric & Mfg. Co., East 
Further savings are made when HOLITITE Sheet Pittsburgh, Pa 
Metal Screws are used. Tapping operations are | 
eliminated by these hardened screws as they cut PROTECTED, GENERAL PURPOSE MOTOR 


their own perfect mating threads in the material. 
Speed nuts are run on these screws with greater speed. 


, A 
/ 
he 


a hk 


With complete 
equipment and facil- 
ities for producing 
Special parts and 
fastenings, we can 
efficiently meet any 
requirement, exact 
to specifications. 
Send blueprint, spec- 


ifications or sample. | 
brackets with closed upper halves. Dripping liquids 


C ) N | | N FI N ue or falling solids are thus denied entrance to the vital 
parts of the motor. Behind the bearing brackets, two 

SC be FW 6 etponge powerful fans draw cooling air through these shaft sup- 
Ld ga =| port openings, around the bearings, across the wind- 


154 ELECTRICAL MANUFACTURING 


Open-rated units range from 1% to 15 hp. For gen- 
eral purpose specification, this line of motors offers end 
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Varnished Cambric Cloth 
Black and Yellow — Straight and Bias 


Varnished Cambric Tapes 
Black and Yellow — Straight and Bias 


Varnished Duck 
Black and Yellow 


Varnished Silk Substitute 
Black and Yellow — Cloth and Tapes 


Varnished Fiberglass 
Black and Yellow — Cloth and Tapes 


“Varslot’? Combination Slot Insulation 
Synthetic Resin Extruded Tubing 
Synthetic Resinous Tapes 


Cable Wrapping Tapes 
Synthetic Rubber and Resin Coated 
Conducting Tapes 


go, Fi 
. | > 
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INSULATION FOR 
EVERY ELECTRICAL NEED 


Whether your insulating problem 
is centered in the minute, hard-to- 
get-at coil of a fine instrument, or 
in the more spacious field of a rug- 
ged armature, there is a VARTEX 


product for your specific need. 


We are prepared to provide you 
promptly with complete technical 
data defining the properties of any 
VARTEX product. 


NEW JERSEY WOOD FINISHING COMPANY, INC. 


ELECTRICAL INSULATION DEPARTMENT - WOODBRIDGE, NEW JERSEY 
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THE DIALCO “’TRIO-LIGHT”’ 


PILOT LIGHT ASSEMBLY 
AIDS IN CONTROLLING MULTIPLE CIRCUITS 


This unit is obtainable in t 
larger size banks, in mul- 

tiples of 3 pilot lights. 

Features include: Color- 

coded flat lenses 
etched numbers, letters, 
or words. (Half-round 
lenses. in clear or sand- 
blasted finishes, may also 
be used.) Bulbs are re- 
movable from front of 
panel. Silver plated ter- 
minals are firmly secured 
for perfect contact. Many 
other Dialco features. 

Keyed to the war effort, 


order ahead of schedule! 


Write for 
24-page 
Catalog. 





Series AV-843 


DIAL LIGHT CO. OF AMERICA, Inc. 


90 WEST STREET NEW YORK (6), N. Y. 


with 3 









DIALCO will deliver your : 





nll 


Drive out the 








SwUbBLlkS 


FROM ALL 
My ROTATING PARTS 









e This new, inexpensive Bench Model 337 
Bear Dy-Namic Balancing Machine is design- 
ed to meet all requirements for precision 
balancing of small armatures, shafts, gears, 
wheels, etc.; and all other small high-speed 
rotating parts from 4 oz. to 12 Ibs. 

Bear Balancing Machines are available in a 
complete range of models for Dy-Namically 
Balancing all rotating parts up to 4,000 lbs. 


Free NEW Bulletin tells all 


about BEAR DY-NAMIC BALANCING 
Read why Bear Dy-Namic Balancing is sim- 
pler, lower-cost, faster, does not require skilled 
technicians. WIRE, PHONE or WRITE for 
YOUR FREE COPY, TODAY. Include de- 
tails of your Dy-Namic Balancing Problem. 
BEAR MFG. CO., Dept. EM, Rock Island, Illinois 


DY-NAMIC BALANCING 


Sasori 
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ings, and to the air passages between the outer surfaces 
of the magnetic core and the frame. Heated air exhausts 
through openings at the side and bottom. 
Electric Co., 1806 Pine St., St. Louis 3, Mo. 


Century 


PLASTIC REDUCING COUPLING 


Widens range of usefulness of plastic tubing. Reducers, 
which are adaptations of previous union couplings, pro- 

vide 4% reduction for all 
plastic 
from 34 to % in. Base 
material has the same 
general characteristics of 
strength, dependable per- 
formance and long life 
possessed by predeces- 
Replacing, to a 
large extent, tubing sys- 
tems of critical materials, 
these 


sizes of tubing 


sors, 


items are charac- 
terized by high chem- 
ical resistance, flexibility, 
toughness, fatigue life, 
and ability to withstand unusual conditions. Commer- 
cial Plastics Co., 201 North Wells St., Chicago, II. 





THREE-DIRECTIONAL SPRING 
To protect sensitive radio equipment from vibration, 
Designed in such a way that a single type mounting 
can be used for various loads ranging from 6 to 12 Ib., 
this rubber mounting produces a high degree of speci- 
fication simplicity. Its ability to absorb vibration in 
any of 3 directions is particularly advantageous in con- 
nection with the mounting of aircraft radio and other 
electronic apparatus. U. S. Rubber Co., 1230 Sixth 
Ave., New York 20, N. Y. 


LOCKING THERMOMETER-INSERT 


Constitutes specialization of previous system of locked 


threaded inserts. Suggested for specification in air- 





plane power plants, this new unit serves both old and 
new type thermometer bulbs. Possibility of stripped 
threads in soft metals where thermometer bulbs are to 
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so CALLITE TUNGSTEN puts the W in wire 


for a surgical instrument . . 


























ced 
ir- 


WE Top Quality 
V4 Practical Help 
Vv. Consistent delivery 
and Fair price 


Callite, pioneer in tungsten metal- American Cystoscope Makers’ Elec- They'll be happy to help you solve 


lurgy, produces ductile tungsten for trotome, for instance, uses C-T your tungsten problems. Callite 
a wide range of uses, from fila- Tungsten wire cutting loops, 10,15 Tungsten Corporation, 547 Thirty- 
ments in lamps and electronic tubes or 20 thousandths of an inch in ninth St., Union City, New Jersey. 
to cutting loops in surgical devices diameter. Consult Callite engineers. Branch offices: Chicago, Cleveland. 


activated by high frequency currents. ow 
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For informaticn on out Standard Navy and Mari- 
time Fittings consult Graybar Electric Company. 


: 7-11 ELKINS ST., SO. BOSTON 27, MASS. . 
35 YEARS OF PLASTIC MOLDING EXPERIENCE 








MEMBER OF THE SOCIETY OF THE PLASTIC INDUSTRY 














AUTOMATIC SPACING 
PRODUCES NEAT WORK 


NAME PLATE 


DETAIL PRESS 
Model No. 40 






For Stamping details on name plates. Eliminates irregular 
and unsightly stamping on name plates, tags, etc. 


Available in 1/16”, 3/32”, 4%”, 5/32” size characters. 


Dials contain all the letters and figures, diagonal line, 
and sign, dash, period. No experienced operator required. 


We also furnish a similar Press—Model 240—with 


Heating Element for HOT Stamping Plastic Plates with, 
or without color foil. 


NUMBERALL STAMP & TOOL CO., inc. 


Huguenot Park, Staten Island, New York 
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be placed can be eliminated by this steel device which 
fastens by the broaching action of the outer edges of a 
serrated collar and their inner engagement with the 
head of the insert. Removal, when necessary, is by a 
simple boring operation which does not damage sur- 
rounding material. The broaching splines are so fin- 
ished as to avoid the leaving of sharp edges or produc- 
tion of distortion which might cause failure in service, 
AAF specifications are met. Bardwell & McAlister, 
Inc., 7636 Santa Monica Blvd., Hollywood, Calif. 


EUTECTIC WELDING ALLOY 


Serves with magnesium sheets and castings. Devised 
for filling and adding metal on magnesium and alloy 
castings, this substance is also helpful in joining mag- 
nesium sheets to castings and for correcting machining 
errors. Resulting weld contains high percentages of 
magnesium and aluminum and closely matches the par- 
ent metal. Welds show tensile strength, mechanical 
value, hardness, and corrosion resistance entirely com- 
parable. Tensile strength is 29,000 psi. and binding 
temperature 960 to 1060 deg. F. Available only in 
34 in. rods, the alloy is marked with orange tips, and 
a special, white-powder flux is supplied. Eutectic Weld- 


ing Alloys Co., 40 Worth St., New York, N. Y. 


LOW-LOSS COIL COATING 


Vitreous, it resists thermal shock. Advanced for use 
as a low loss resistor coating, the material has just com- 
pleted 5 years of field and laboratory tests which indi- 
cate that its specification will compare well with that 
of ceramic action is eliminated as 
shown by accelerated weathering tests under the most 
Pemco Corp., 5601 Eastern Ave., 


cores. Corrosive 


adverse conditions. 
Baltimore 24, Md. 


SYNTHETIC DIELECTRIC FILM 


To ease growing shortage of high-grade mica. With 
particular potentialities for specification within radio- 





ie 
frequency-blocking and by-pass capacitors, a new ma- 
terial comes from the laboratories after several years of 
research and development. Available in both rolls and 
sheets, it is especially easy of adaptation to present 


production methods. Equipment and technique need be 
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Headed Siot 


| 


Headed to Finish— 
no great accuracy > 
to seating of screw 
—— Poor 
Countersinking 


“* 


Good Countersink- 
ing and clean hole 
olae tol Sale latale] 


Pointed in Heading, re- 
sulting in short thread 
and poor point 


Milled Point, 


A customer making aircraft com- 
plained about some screws and sent 
us a batch of them. One look and we 
saw that they were not ours. The con- 
trast between the other screws and 
National’s was striking. 

In order to make the difference clear 
we show above photographs of one of 
the screws made by ordi- 
nary production methods, 
and one of ours, together 
with actual magnifications 
of these same photographs. 


THE NATIONAL SCREW & MFG. 


JANUARY 1944 


de 


Milled Siot— 
free from burrs 


! 


Head Shaved for 
4—_ g00¢ finish and 


accurate seat 


accurate, 
longer thread 


The specifications called for AN 
screws with close tolerances, made of 
4037 steel and heat treated. That’s 
why methods commonly practiced for 
making competitive screws wouldn’t 
do for this job. 

National methods are stepped up to 
aircraft requirements. 


attonal 


HEADED ANDO THREADED 


CO., CLEVELAND, 0. 





changed very little if any. Strength and _ flexibility 
well suit the film to automatic equipment and the care- 
ful control exercised in its making, combined with its 
chemical stability, fix uniform properties and minimize 
the possibility of defects. Little grading or sorting is 
needed, and inspection is considerably reduced over 
comparable dielectrics. Experience to date has indi- 
cated that the final number of finished products in which 
this film is specified contains a smaller percentage of 
rejects than was possible with previous dielectrics. Thus 
the effectiveness of labor and facilities is increased, 
General Electric Co., Schenectady,.N. Y. 
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28-VOLT AIRCRAFT POWER TUBE 


A SPECIAL HEAD May open way for cost and weight saving in air- 


craft radio equipment. New tube, type 28D7, permits 





was required to design this job in the way we desion f 
did it. We had to have precision and uniformity ~ 56 hg 
and, at the same time, use a minimum of mate- radio equip- 
rial. It is a good job — serves its purpose per- ment with 
fectly. The same heads which handled this - 
production problem are waiting to go to work tube operation 
for you, if you want machine screws — or directly from 
fastenings in standard or special design and all ahueile ; = 
types of heads. Also plastic insets and similar air pane - Dat- 
tery power 
source. It 


items. 
has a lock-in, 
8-pin base and 
dimensions 
1°46 in. max. 
diam. and 2% 
in. seated 
ee height, and 
the heater current is 0.4 amp. and maximum plate 
voltage per section, 100. Screen voltage per section is 
67.5 volt with a dissipation of 0.5 watt. Plate dis- 
sipation is 3.0 watt. Control grids and plates for each 
section are brought out to separate pins; a common 
connection is used for cathodes and screen grids. Heat- 
| ers are series-connected internally and cathodes are not 
tied to either heater terminal. Sections of the tube can 
be operated separately, connected in parallel, or em- 
ployed in a push-pull circuit. Designed to supply com- 
paratively large amounts of power at low plate voltages, 
the tube has cathode power proportionately higher than 
that usually used in power output tubes. Power output 
is very flat over a wide range of heater voltages. Syl- 
vania Electric Products, Emporium, Pa. 


If you haven't our catalog — 
please write for it. 


~NEW ENGLAND BSCE Col 


KEENE, NEW HAMPSHIRE 
INCORPORATED 1892 








SOUND AND VIBRATION DEADENER 


eae ICAL 
OVED ELECTR 
SSE MBLY PROCEDURE 


Amphenol’s new 28-page illustrated 
booklet, OK METHODS, provides an exchange of 
ideas for faster production on electrical assembly lines 
—fully tested procedures, proved in use. The many 
suggestions may be helpful in your assembly prob- 
lems. Request your copy today. 





Effective substance to preserve fliers’ hearing. Made 
of asbestos and other non-strategic materials, this dead- 
ener is as much as 50 per cent lighter than mica whose 
major supply has been cut off. Due to this weight 
saving, planes can have larger insulated areas and many 
which sacrificed all such treatment can afford a certain 
degree of protection. Besides curtailing impairment 
of hearing from motor noise and plane vibration, this 
| new development adds to life of equipment by reducing 
| fatigue in its parts. War uses account for the entire 
present production but such specification points as air 
conditioning units are suggested for postwar. U. S. 
Rubber Co., 1230 Sixth Ave., New York 20, N. Y. 


AMERICAN PHENOLIC 
CORPORATION 
CHICAGO 50, ILLINOIS 
iN CANADA— 
AMPHENOL LIMITED ¢ TORONTO 
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SAVES TIME - 


Industry, today, is brazing many parts which 
were formerly drawn, cast, machined or forged— 
for brazing is producing important savings not 
only in men, materials and machines, but also in 
money and minutes. 


For example, if you are now machining parts 
out of brass, bronze or copper, in many cases you 
can do the job faster and better by changing over 
to stampings that can be assembled and brazed. 
Or, if you are now brazing nonferrous metal parts 
with high temperature, hard-to-handle alloys or 
expensive silver solders, specify Westinghouse 
Phos-Copper and you will reduce rejects, speed 
output and cut manufacturing costs. 


Brazing with Phos-Copper is fast. It flows free 
and smooth at 1382° F., cutting application and 
assembly time to the bone. And in many applica- 
tions, Phos-Copper is successfully replacing hard- 
to-get tin solders, 


With any brazing method, you will save time, 
money, materials, and get sounder, tighter joints 
with Phos-Copper, and... it’s immediately avail- 
able. Ask your Westinghouse Office for a sample 
for an on-the-job test. 


NEW PHOS-COPPER BOOKLET. Get your copy 
of the new Westinghouse brazing bulletin B-3201. 
It explains ways to braze, how to make good 
brazes, proper joint design, and gives complete 
application photographs and details about Phos- 
Copper. Westinghouse Electric & Mfg. Company, 
East Pittsburgh, Pa., Dept. 7-N. 


J-91035 
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. GAS BRAZING—with oxyacety- 
lene torch .. 
used method. 


- most widely 





~ = 


° —— 2 | 


ELECTRIC FURNACE BRAZING— 
for mass production brazing 


of a wide variety of parts. gas or electricity. 








DIP BRAZING— in either metal 
or chemical bath, heated by 


“TONG” BRAZING—alsocalled 
incandescent carbon brazing 
... Saves time and materials. 


Westinghouse 


PLANTS IN 25 CITIES... 


IMMEDIATE DELIVERY ON ALL 
SIZES AND SHAPES OF PHOS-COPPER 


Ideal for face-feeding—particularly where torches are 
used. Sizes: 7s” to %4”—36” long. Small sizes are excellent 
for joining small parts. 


Used especially for inserts. Comes.015” thick by 1.25” 


- wide in various lengths. Approximately 16 feet per pound. 


Popular for “tong” and furnace brazing. Pre- 
placement of Phos-Copper makes mass production brazing 
possible and economical. Rings, strips, thin ribbon, diameters 

Law 


smaller than 1s”, etc., can be supplied for special applications. 


Phos-Copper is an alloy of phosphorus and copper 
used for brazing copper, brass or bronze joints. 
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That the engineer-designer may be well- ' 
5 Sb e 
informed in regard to those types, forms and 
sizes of electric motors which he may specify 
Wh Th Will D for integration within his wartime product, 
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at They W! ELECTRICAL MANUFACTURING offers 
A vai | a b le Ty pes this tabulation of the motor offerings of its 
advertisers. Revised frequently, this two-way 
Who Makes Them table permits rapid reference to either motors 
| | lg | z i: | | é S > 
§ | a} 4 5 & 5 ZS| g a | © 2 5 } i 
A—SINGLE PHASE a1 6 = a o : $o| cal og. | § 3 P 7 o 218 
B—POLYPHASE S| ¢ |] 8s § & jedi 4s | 2 | s6|.] 3 g |2./2 g lols 
C—DIRECT CURRENT |2| 3 |8| 9S i ~ (el BS] BO} Solg! 2] & |Bsis | ga [3 lg 
D—UNIVERSAL gs z ds 2 P iSs\ <2] es | Fla} e!] 2 |8sl4 = |q 
E—TORQUE s| 3 4 3 2 /s3| 85] eo | gl 812] 8 |8Slas] §& 16 
| 3 |3| 38 3 € [ES) sO] £5 | 218] 3B 8 | gs/tS| 2 § 
\<| & |e a) a 5 159 1a az | Alal a zs) gg ile & 8 
w&| Miniature < 1/50 xe “A |_ ACD | ABCD —! lnm CDIACD|— acy DE lAcnlae 
25) : << er A — . . A eee ee nd | ___| ACDE |jACD/ AC 
ZS Fract. 1/50-1_ AC| ABCE |__| ABCDE | ABCD |ABCE | __|ABCD) {BG ACD|CD|ACD| ABCDE | ABC|_B “ABCDE| C |_|} 
Oo} _Integral, 1-744 ee ABCE | BC | _| ABCE 2 ABCDE |ABCG |ABC | ABGE |~ | 
=e | Large >734 B ABC | BC} | BE ~ABCE _ “BC | ABCE a Nit 
Constant |AC\"ABC | A|_ ABC | ABCD | ABCE | BC ABC |"—QBCE|_AC |TD|"CD | ABCDE |ABC |ABC | ABCDE |~A7 |) 
Synchronous | A|__AB_| AB | _ B_ | B | io oe ee ABE A_|AB| ABE | Ta 
Q| Varying JC} A | A}_ ACD |_ACD _|_BO_| BC) _CD \c__|ACD/Cp|"__ | ABCDE |"AC |"BC | ABCDE |ACD| — 
=| Adjustable Me i _ ACD ~ _ACD — ABC BC _CD | Cc ~|ACD 7 ACD ABCD |ABC| BC | ABCD |AGD| 
= Two |__| AB A J ee’ AB | B- | ABGE ACD AB | A | BOT upon ic 
Multi ad AB | B _ABCE : BE |ABC| BC | ABE 
High ta —|\ ACD ACD | ABC | BC ACD| * |ACD|Gp/ CD |~ABGD lana lAaRG rae —— ioe 
Loe |e a +_| | Aa | ABC AU) CD) CD | ABCD |ABC |ABC | ABCD C 
al Reversing |AC AC | A BCD ABCD ABC | BC AC ABGE |ACD| CD |KGp ABCDE |ABG| B ABCDE| CG Oe 
Split-phase ;}A; A | | A Nae fe a hg A |_a _ ~~ z x 
Resistance-start ea eee = ee a. = ——— a a 
Reactor-start = x= a I | | 
Capacitor-start 2 ee oa A ee ae Wl ee ew mee ee 
Capacitor Yin aa ee ee er ee OS te ee ees A ees eee es es We ces eee ‘Ge: Ses 
on |_Series : |AC! |_| ACDE | ACD | C _| ACD |” C ACD | cD ACD ~ACDE | G ee —Xep \AcDl 
8) Repulsion = |__| 5; ——| ——|—$} _ a set sa 
S| Compensated repulsion ie = ao ae ; A een ee 
&! Repulsion-start induction = ja a oe ware ar aa a eae 
Repulsion induction are A Pe, Sntmcert eae i re ammo (asia = eee ar ea aeaines \GiiS) 
aoe cose er B | |_AB AB = | - _A_|"ABE | |__ _ ABE AB | B | ABE |_| _ 
und rotor {oo a. = EE ag: i _ | BE | |B | Be |. san 
Shaded pole j A} A A }__A a ae _ A 8 2 SS pee Ses ee ee Cs 
__ |_High cycle ae Popg |_B B a ae in 4 
«| Normal torque, il = | | aa a 
= 5 normal starting current | _B_ IA = ABC | AB | B te AB a AC B | B B B | | 
s ormal torque, } ; | - = < eS 
Sa low starting current |_| Je _ A _AB | B AB || B | AB AB 
=| High torque, aS — ee ; nite ens per i ges ee 
<e low starting current | ee. | } AB B AB B } | B AB 
©0| “High slip 22 > Wl ee emcees Sia ee ae DT fee SR ee ee ae nes 
Qa Low starting torque, 8 — : : iii, anne (acai bare on cadena |i ——|_ — 
Oz normal starting current ai | B | ; | B ia | B | B | B 
= Low starting torque, | | 7, eieiaaiamas ae - “; a — | —— | —_ |__| | — 
a low starting current —— re . i me fF | AB B B | AB 
__|_Low voltage < 110-22 |AC\"C | A| ABCDE |ABCD |ABCE| __|A%qp | ABCE ACD| CD /ACD|ABCDE |ABC |ABC | ABCDE |_C_| AC 
Open j|AC)"~—__| A |'ABCDE | | ABCE | BC |ZEp | ABCE ACD|CD|ACD|ABCDE |— |ABG | ABCDE |~A | 
. Pvetnched |AC|/"ABC | A | ABCDE | ABCD | ABCE | BG "ACD | ABCE ACD/CD|ACD|"ABCDE |ABC |ABC | ABCDE |__| A. 
bos |AC|"ABC | A |ABCDE | "ABCD | ABCE| BC 4Gp | ABCE |ACD/CD |ACD| ABCDF_ ABC | BC _|ABCDE |_C_|AC 
_ Splash-proof |__| ABC_ _| ABCDE |" | ABCE | BC |XGDp | ABCE |CD oe entire ABC iBCDE| Cl 
E | aplosion-proof ao| ABC |_| ABCDE | "| AB" | B |" | ABCE |ACD|—_|__ |" ABCG_ "AB |"B_|ABCDE |__| 
pan cooled 7 |! “| ABC | A| ABCDE | |~AB_ | BC|4Gp| BCE ACD | CD /ACD | ABCDE B_ |- ABCD | AG 
iets ipe ventilate = a | Thy ia ls ae ee a oe | ee BC | BG a a) 
¢5|_Horizontal Rel—aRe- je -aRODE [ARCH _ABCE| BC |'—%CD | ABCE ACD|CD|/ACD| ABCDE |ABC |ABC | ABCDE | A | A. 
Z| _Vertical |AC/"ABC | A | ABCDE | ABCD | ABCE| BC | ACD | ABCE | ACD| CD| ACD} ABCDE |ABC |ABG | ABGDE|~A | A. 
&|_ Flange i |__| ABCDE | ABCD | ABCE| BC | ACD | ABCE |ACD| CD |ACD| ABCDE |ABG |ABC | ABGDE|_C | C_ 
qc |—|-ABG. |_| ABCDE|"__| ABCE | BC| ACD [ABCE |; |_| ABCDE|"__|"B |ABcpE|_¢ | 
E “a || ABC — AG ABCD a sai ACD Cd ___| ABC|"_ | ABCDE = 
28 : = — ABCE | BC | _ABE | BC BC |" ABCE_ — 
, _ |_Sleeve |__| AB me “ABCD | ABCE| BC’ | ACD | ABCE |ACD| CD |ACD| ABCDE |ABC |ABC | KBCDE |ACD| __ 
| _Oilless JAC A|_ | ABCD ||| ACD | —__—_—«|ACD | CD |ACD | ABCDE |—__|—_ {ac | AG 
=z 7 sol | C ABC | A | mead ABCD | ABCE| BC | ACD | ABCE |ACD| CD |ACD| ABCDE |ABC |ABC |ARGpE| © |_©_ 
Po apered and straight roller | a ee 1 — | | | — a 
Speed reducer | A A} ACD |"ABCD | ABCE| BC AG |ACD ACD |ABCDE | AC | BC |\“\Ance | A ‘XC 
Clutch A Se eee ees ee lel -. 3 RE _ABCE |_A_ 
2 ° 5 RRS (Se SERIE Mey Se _G_ |ACD) CD al 
Jz | Brake a - |__| ABCE|BC |" | BCE |ACD/CD|"_ | ABCDE|___| BC |-ABGE - 
of eas ote eds oo |_| AGD [ACD | CD |ACD|— qq —XBGD|ACD|_C || 
25) 3 tect } emcee leer uae Cr | pe ccc < , walt Sm Meat eam —_— | | | — | 
aS Seo eeal solack j—jJ—_j—j__A__ | _ACD | ABCE) BC/_A_},AG |_C |__| ABCD |_A_|_A_lABCDE herd 
RLS | a: sfc ee SR ee A_ mee A A pear —| 
| Two-power i tk B | pe | ——S Tee 
— 












































162 ELECTRICAL MANUFACTURING 





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































or to individual manufacturers of them. such components can instantly be identified. 
To use, merely select the basic character of Specifiers should have a working knowledge 
the performance desired (from the various of applicable WPB restrictions upon both 
classifications and sub-classifications) with due motors and controls; see “Standard Motors 
3 regard for the realities of the to-be-available and Controls Will Take Stepped-Up Load- 
; energy supply (as covered primarily by the ings” (Elec. Mfg. Nov. 1942, p. 40) and 
i A, B, C, D and E key letters). Relate all other ‘Motor Starters For The Wartime Product” 
, desired features and the makers who supply (March 1943, p. 85). 
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Send for booklet No. 2B. It shows what we 
can do for you NOW...and Post War, too. 
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engines, transmission and all the other parts that make 
up the car. If we look closely, we find that the great 
changes were brought about by new materials and new 
methods of using them.” 


JOHN R. BANGS, General Manager, Budd Manu- 
facturing Co. (at the annual meeting of ASME)— 

“In meeting the challenge of the postwar period, 
management must continue to concentrate on the legis- 
lative bodies of Congress to get provision for adequate 
reserves in either the new revenue act or the amended 
renegotiations act. Such reserves are the key to re- 
conversion of plants to peacetime production. Simi- 
larly, management must prepare now for war contract 
cancellation and the necessary inventory adjustments 
that go with the cessation of hostilities. Frozen inven- 
tories, such as happened in 1921, could spell disaster 
for postwar employment. Management must formulate 
its postwar relationships with respect to its employees, 
Labor has well enunciated postwar plans of its own and 
management’s job is to make certain it has equally 
good or better plans.” 


HAROLD G. MOULTON, President, Brookings In- 
stitution— 

“The United States is not likely to be troubled with 
a very great inflation problem in the postwar period 
for the following reasons: Servicemen will be dis- 
charged and absorbed gradually by industry. The vol- 
ume of production will be strong and much above the 
1940 level. There will be no acute raw material short- 
ages as there are now.” 


R. C. COSGROVE, Vice President, Manufacturing 
Div., Crosley Corp.— 

“While America’s refrigeration manufacturing indus- 
try climbed in about a dozen years to an annual volume 
of 3,700,000 household refrigerators, only a small part 
of this production was exported. The main reason, 
I think, for the small use of mechanical refrgeration 
abroad has been due to the high cost of the refrigerator 
delivered abroad. Big export markets for refrigera- 
tion exist in such countries as Brazil, Argentina, 
Mexico, China, India and elsewhere. Export oppor- 
tunities, in my opinion, are excellent and we are plan- 
ning to become a major factor in this business. I feel 
that to be successful a company has to go all in or stay 
all out of the export field because of the many varia- 
tions from our own domestic type of operation, both 
product-wise and sales-wise.” 


HERBERT METZ, General Lamp and Lighting Sales 
Manager, Graybar Electric Co., Inc. and Chairman 
Postwar Planning Committee of National Electrical 
Wholesalers Assn.— 

“A quart of milk would cost Mr. and Mrs. Jones very 
much less than they now pay for it if they had a cow 
in their garage. This is a perfect example of manu- 
facturer direct to consumer. Mr. and Mrs. Jones don’t 
want to have a cow in their garage. They want to 
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Here are a few of the many practical proofs that Scovill has 
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“ are prewar products now important in war work. All are the 
its result of years of demonstrated Scovill ability to find the best 
ri way to make screw products right. 
te Today this “know how” is largely engaged in war work. But it 
- is neither new nor adaptable only to war products. Behind the 
ly added ingenuity born of wartime pressure and shortages, are 

years of unusual peacetime skill. 
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el Kindly pass this on to others in your plant. We are still handling new 
Please Note Ag work to the limits that current war commitments permit, stating the 
situation promptly and frankly. 
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To simplify fixture installa- 
tions, Ballasts are available 
having the leads coming out 
of the bottom. 


For Improved 
Fluorescent Lighting 


The satisfactory performance of fluorescent lighting 
depends to a great extent on the Ballasts,—and at 
Jefferson Electric the importance of this unit is well 
recognized,—and design, materials, construction and 
expert craftsmanship all contribute to the reliability for 
which transformers and ballasts bearing the Jefferson 
Electric mark have long been known. 


Where groups of fluorescent lamps are installed, great 
savings in copper and other metals are possible by using 
Multi-Lamp type Ballasts. Costs are cut and installation 
time reduced. Four 100-watt lamps, for example, served 
by one Four-lamp Ballast saves 50 per cent of the cold 
rolled steel, silicon, and copper required for two two- 
lamp 100-watt Ballasts. Too, power losses are reduced, 
and since four-lamp Ballasts may be used on 250-280 
volt circuits, conductors can be smaller than for 110-130 
volt circuits, another saving of copper. 
| Jefferson introduced Ballasts with bottom leads to 
facilitate installation on shallow wiring channels, avail- 
able in the popular capacities,—two- and three-lamp 
40-watt; two- and four-lamp 100-watts. 

Write for Bulletin 421-FL. . . . JEFFERSON ELEC- 
TRIC COMPANY, Bellwood, (Suburb of Chicago) 
Illinois. Canadian Factory: 60-64 Osler Avenue, West 
Toronto, Ontario. 





JEFFERSON 


SEO ST 








BALLASTS 





















get up in the morning and find their milk in a nice shiny 
glass quart bottle, sterilized and pasteurized with a 
fancy petticoat tied around its top with a sign swearing 
that it was bottled yesterday. That sort of thing costs 
money and epitomizes what the public wants. Unless 
I misjudge the American public, that is what it is going 
to continue to want, and get.” 


EMIL SCHRAM, President, New York Stock Ex- 
change— 

“The new plan for reducing tax allowances on in- 
vested capital would bear with particular force on the 
heavy industries which earned subnormal profits in the 
years before the war and which must play a large part 
in sustaining activity after the war. With regard to 
the special relief provisions of the act industry should 
consider what might be the effect upon the public mind 
of such large refunds of taxes at a time of economic dis- 
locations resulting from transition from a war to a 
peace economy. I would urge that a program for con- 
version of industry and business from war to peace be 
developed speedily as next to winning the war this is 
the most important problem that confronts us. Whether 
we are to have a life worth living after the war has 
been won depends in large measure on the skill and 
speed we apply to the problem of restoring our national 
economy to a peacetime basis.” 


JOHN W. NICKERSON, Director WPB Manage- 
ment Consultant Division— 

“For completely satisfactory results two funda- 
mentals are necessary in any wage incentive plan and 
they are proper technical principles and practices and 
an understanding and cooperative attitude between 
management and labor. Although much of the differ- 
ence between current production rates and those reason- 
ably attainable is due to the lack of incentive plans, a 
good deal is also due to faulty incentive programs set 
up without consideration for these fundamentals. Such 
conditions need cure and in adding to our wartime in- 
centives where often the necessary time for conserva- 
tive study is unavailable we all the more need the best 
scientific thought to bring about the optimum sound- 
ness consistent with the needs of the hour.” 


JAMES T. BUCKLEY, Chairman, Executive Com- 
mittee, Phileo Corp.— 

“Production and sales of Phileo Corp. this year 
should substantially. exceed all previous records. Look- 
ing ahead to the postwar period this presents the most 
direct kind of challenge to every person connected with 
Philco. For what we should plan to do is not to shrink 
our organization and facilities to the level of some pre- 
vious year but to develop ways and means of using 
them as fully as they are now being used with this 
difference—that whereas they are now devoted to pro- 
ducing the most effective implements of war, they will 
be turned to the production of useful, desirable com- 
modities for the millions of people who are our cus- 
tomers. Here lies a challenge for everyone of us to 
plan now, insofar as war responsibilities permit to 
make all our operations—from the laboratory right 
through to the ultimate consumer—more effective and 
efficient than ever before. Our men and women upon 
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Again Auto-Lite proves it can 
lower cost and improve quality 
by applying precision engineering 
and mass production methods to 
aircraft parts manufacture. 


This time the product is a 1000 
ampere—24 volt intermittent duty 
relay suitable for use in all re- 
tracting motors, hydraulic pump 
motors, starters, propeller feather- 
ing installations and any other 
circuit of high amperage in which 
the duty is intermittent. 


This relay, made the Auto-Lite 
way, cuts weight from the 2.35 
pound specification to 1.25—more 
than a full pound! Contact life out- 
performs test requirements as 
much as 300 per cent! Performance 


o 


* 


FEATURE THIS 


RIGIDLY INSPECTED 
AUTO-LITE B-8 RELAY 





range covers altitudes from sea 
level to over 35,000 feet and tem- 
peratures from minus 65 degrees 
F. to plus 160 degrees F. 


Added to all this is the usual 
sharp saving in cost which so 
often follows when Auto-Lite’s ad- 
vanced thinking, engineering and 
manufacturing methods are com- 
bined with large scale production. 

The relay offers special assur- 
ance of quality and reliability as 
every unit passes rigid U. S. Gov- 
ernment inspection. 


We have extra production ca- 
pacity on these relays available to 
you now on proper priorities. Full 
information can be obtained by 
writing to 


THE ELECTRIC AUTO-LITE COMPANY 
SARNIA, ONTARIO 





TOLEDO, 1, OHIO 
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Your products are no better than the 
tools which guide their manufacture. 
Tools, molds, and gages engineered to 
ELECTRIX standards will enable you to 
operate more efficiently, with fewer 
rejects. 


Consult us for: 

GAGES « JIGS °* FIXTURES 
FORM TOOLS 

MOLDS for Rubber and Plastics 


ELECTRIX 


onnonrationw 








Peace-time engineers of soft-rubber connectors, 
sold exclusively through U. S. RUBBER COMPANY 








146 MIDDLE STREET * PAWTUCKET, R. I. 





genuine KANT-LINK 


SPRING WASHERS 
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KEEP BOLTED ASSEMBLIES permanently TIGHT 


BEALL Spring Washers compensate for wear, bolt- 
stretch, corrosion and break-down of finish. They 
meet rigid Army, Navy and Air Corps specifications. 
Available in Carbon Steel, Stainless Steel, Phosphor 
Bronze, Everdur and Monel Metal. Finished in Cad- 
mium Plate, Galvanized, Silver and Parkerized. 
IMMEDIATE SHIPMENT of all standard sizes. 


WIRE US your 


BEALL sgele)s co. (Div. Hubbard & Company) 
EAST ALTON, ILLINOIS 


requirements 


















their return to civilian life from the armed forces wil] 
expect American industry to be ready with employment 
for them on a basis that will absorb their intelligence 
and energy and thus provide for themselves the means 
that preserves their individual dignity.”’ 


G. KLINKENSTEIN, Vice President and Technical 
Director, Maas & Waldstein Company— 

“If our war production continues at its present rate 
for another year, no serious difficulties in supplying the 
finishing requirements of both essential and nonessen- 
tial industries need be anticipated. If our war produc- 
tion should be suddenly cut by, say, 50 per cent, as the 
result of the capitulation of Germany, the manufac- 
turers of finishes will be able to produce lacquers, 
enamels, varnishes, and paints for consumer goods im- 
mediately. Many of them will probably continue opera- 
tions with little change, as the majority of their cus- 
tomers will produce goods very similar to those they 
are now making.” 


CHARLES E. WILSON, Executive Vice-Chairman, 
WPB (before the National Association of Manufac- 
turers )— 

“T do not pretend to know how many years the war 
against Japan will last. But I feel convinced that there 
will be no quick knockout in that fight, and we will not 
win with our left hand alone. We need to be ready to 
throw punches with both fists for as many rounds as 
are required in order to win the only kind of victory 
that will satisfy our people and redeem our pledges to 
the world—unconditional victory.” 


F. C. CRAWFORD, President, National Association 
of Manufacturers— 

“It is a tradition for Americans to unite against a 
common enemy and it is the team work between indus- 
trial management and labor that is making our great 
war production record possible. When war ends, un- 
employment will be our common enemy and we must 
unite to beat it. Production means employment and 
anyone whether it is management, labor or government, 
that puts any unnecessary burdens or restrictions on 
production is sabotaging jobs. It is only too obvious 
that we must all get together and make the production 
pie in America ever bigger so that there will be more 
slices and bigger slices for everyone. If we do not 
get together as free men to produce more and more 
we’re bound to end up dividing less and less. It doesn’t 
take any high octane thinking to figure that out.’’ 


THOMAS F. JOYCE, Manager of the Radio, Phono- 
graph and Television Dept., Radio Corporation of 
America (speaking before a joint meeting of the 
American Television Society and the Advertising Club 
of New York)— 

“We can assume that within three or four years 
after commercial resumption of television, Washington, 
D. C., Baltimore, Hartford, Providence and Boston 
will have television transmitters. These cities, together 
with Philadelphia, New York, Schenectady and Albany, 
could be interconnected with a television network circuit 
about 600 miles long. It may be a year, or two or three 
years after the war before television is ready to go 
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Formep Laminated INSUROK 
acquires greatly increased strength char- 
acteristics and solves many product and 
design problems for which ordinary laminates 
prove inadequate. 
In addition to its other excellent physical 
and chemical properties, this modern laminated 
plastic can now be used as a structural support 
throughout such industries as electrical, 
chemical, aviation, etc. 
If you’ve held back in adapting a plastic for 
your product because of insufficient strength 
characteristics, you may be able to change over 
now to advantage. Why not call a Richardson 
Engineer and find out what Formed Laminated 
INSUROK can do for you? 


NEW BRUNSWICK. N. J FOUNDED 1868 NDIANAPOL 


The RICHARDSON COMPANY _ 


> G M. BUILDING. DETROIT 2. MICHIGAN NEW YORK OFFICE ? WE 
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SOLDERING IRONS 


are widely used in industrial plants throughout 
the country. They are designed to withstand the 
— ofthe continuous service required of factory 
tools. 





SPOT SOLDERING MACHINE 


designed for treadle operation for 
advancement of iron and solder leaving 
operator's hands free for handling of 
product. 


SOLDERING IRON TEM- 
PERATURE CONTROLS 


prevent overheating of sol- 
dering irons between solder- 
ing operations. Irons do not 
deteriorate when being used. 
The idle period is the cause 
of deterioration. 


SOLDER POTS 


ruggedly constructed pots of 
dforcon- 
tinuous operationandsocon- 
structed that they are easily 
and quickly serviced, should 
elements haveto bereplaced. 


Write for Catalog 


ELECTRIC SOLDERING IRON CO.., INC. 


2844 WEST ELM STREET, DEEP RIVER, CONNECTICUT 

















CARBON 
~ PRODUCT 


A Dependable Source of Supply 
for ALL of your Carbon needs... 








As basic manufacturers, we can 
supply a// types and grades of 
carbon; we can mold, cut or 
machine this carbon to any prac- 
tical size or shape; and we can 
adapt it; generally, for any use 
to which carbon can be put. 


HELPFUL ENGINEERING 
AND DELIVERY SERVICE 





Standard sizes and grades of motor and generator 
brushes, contacts, welding electrodes, arc light carbons, 
etc., are carried in stock. 


Thetrademark “BBB” identifies carbon products of our 
manufacture; the symbol of a complete carbon service. 


Write us about your needs 


Becker Brothers Carbon Co. 


CICERO, ILLINOIS 


Avenue, 


52 nd 
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forward on a commercial basis. That depends upon 
the character of the recommendations made by the Radio 
Technical Planning Board and the action taken by 
the Federal Communications Commission on the rec- 
ommendations by that Board. Of this, though, we 
may be certain: that the generations that come after 
the war will take home television service just as much 
for granted as the present generation takes radio and 
its entertainment and educational values.” 


CAMILLE DREYFUS, 
America— 

“Experience gained by American industry during 
the last few years coupled with the intensive research 
work will bring about all-around prosperity in the post- 
war era. American industry has done an exemplary 
job in adjusting its facilities to the manufacture of 
weapons of war. We can expect it to accomplieh as 
much in meeting the problems which are involved in 
changing over to the production of peacetime goods, 
Insofar as Celanese Corp. of America is concerned, we 
have no conversion problem. Many new products will 
make their appearance on the market as quickly as the 
restraining influences of the wartime economy will per- 
mit. All of them are destined to make a definite con- 
tribution to the raising of the standard of living of the 
country in the postwar world.” 


President, Celanese Corp. of 


ALBERT RAMOND, President, Bedaux Company 
(addressing the National Industrial Conference Board 
in New York)— 

“Labor historians have given many explanations for 
labor’s so called traditional opposition to incentive pay. 
They have pointed to the complexities and abuses some- 
times connected with such plans. But they have usually 
failed to give the basic reason—which is that, since in- 
centive pay, with all of its possible imperfections, does 
make for increased labor productivity, it has also been 
held to contribute to unemployment in periods of depres- 
sion. Whatever local disputes have taken place from time 
to time in connection with incentive pay, the fact is that 
workers as a whole have generally welcomed plans that 
meant extra pay for extra effort until they associated 
those plans with loss of jobs at a time when few jobs 


were available.” 


G. W. MASON, President, Nash-Kelvinator Corp.— 

“Though our entire efforts are dedicated and will 
continue to be dedicated to our part in the winning of 
the have not overlooked our obligation in 
planning for the postwar period. To this end, our 
executives are devoting much thought to the factors 
which will influence the design trend, manufacturing 
processes, distribution methods and sales possibilities 
of the future. Without taking any effort 
away from our responsibility in connection with the 
war production program, we are planning and project- 
ing so that at the proper time the company will be ina 
position to swing back to the manufacture of civilian 
products with a minimum loss of time. This program, 
we hope, will enable us to reconvert with the least pos- 
sible dislocation of labor and a minimum of temporary 
unemployment.” 
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ELECTRICAL INSULATIONS 








i Fel YOUR 


ELECTRICAL EQUIPMENT AGAINST 





-«» Overloading... Extreme High or Low Tempera- 
fures... Moisture... Corrosive Acids, Fumes 
and Vapors... Oil and Grease... Dust and Dirt 


The use of Fiberglas Insulation, throughout 
industry, is featured with fewer breakdowns, 
less maintenance, savings in labor man-hours 
and materials. In use they prove their stand- 
ing as the most effective inorganic insulation 
for Electrical Equipment Protection. 


WRITE TODAY for your free copy of 


the M-R WALL CHART 


with its engineering tables, electrical sym- 


bols, carrying capacities of conductors, 
dielectric averages, thicknesses of insulating 
materials, tubing sizes, tap drill sizes, etc. 





IMMEDIATE DELIVERIES CAN BE MADE FROM STOCK mn 54 Years 


MITCHELL-RAND INSULATION COMPANY, INC. @ 


51 MURRAY STREET COrtlandt 7-9264 NEW YORK 7, N. Y. 


Fiberglas Varnished Tape and Cloth A PARTIAL LIST OF M-R PRODUCTS 
Insulating Papers and Twines _ Fiberglas Braided Sleeving 

Cable Filling and Pothead Compounds Cotton Tapes, Webbings and Sleevings 
Friction Tape and Splice Impregnated Varnish Tubing 

Transformer Compounds _ Insulating Varnishes of all types 
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Fiberglas Saturated Sleeving and Varnished Tubing 
Asbestos Sleeving and Tape 

Extruded Plastic Tubing 

Varnished Cambric Cloth and Tape 

Mica Plate, Tape, Paper, Cloth and Tubing 
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RYERSON 
STEELS 


For the 
Electrical Industry 
IN STOCK 


Call Ryerson for immediate deliv- 
ery of steel. Over 10,000 different 
kinds, shapes and sizes are on hand 
to meet your needs. Special steels 
for electrical applications, for 
construction, for maintenance, for 
experimental work. Let Ryerson 
men work with you on all prob- 
lems of steel supply, application or 
fabrication. 

Bars * Plates * Sheets * Strip ° Structurals 
Mechanical Tubing ° Stainless Steel * Alloys 


Tool Steel * Reinforcing * Bolts * Nuts 
Wire * Washers * Welding Rod ° Etc. 


JOSEPH T. RYERSON & SON, INC. 

CHICAGO — MILWAUKEE — ST. LOUIS— DETROIT 

CLEVELAND—CINCINNATI—BUFFALO—BOSTON 
PHILADELPHIA — JERSEY CITY 











A-75-J, A NEW REFRACTORY 


937 Grant St., Akron, Ohio * 


TUBE MATERIAL 


Above is tubing made from our new A-75-J material 
which gives special qualities to refractory tubing. 
A-75-] is made especially for wire wound enameled 
resistor tubing and is particularly well adapted for 
electrical control and radio use. Glad to give you 
further information or quote on your requirements if 
you will send us specifications or drawings. 


The Colonial Insulator Company 
(Chicago Office: 1706 Fullerton Ave.) 
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MERCURY SWITCHES & RELAYS | 


| 








(Continued from p. 93) 


modern design has done much to overcome the limita- 
tions if not actually convert them to advantages, 

Simplest and oldest adaptation of the mercury switch 
to a relay is a combination of the tilting type mercury. | 
to-electrode or mercury-to-mercury tube with a clap. 
per type relay, the motion of the clapper being used 
to tilt the tube by means of linkages. Since the 
clapper makes a certain amount of noise in seating home 
against the armature of the relay this type is objec- 
tionable in some cases but construction is extremely 
simple and trouble free, and the unit is easily adjusted, | 
A more complicated, but quicker acting, clapper type | 
mercury tube relay is also illustrated. If a solenoid 
is used instead of the clapper type relay, operation js 
basically the same except that the objectionable noise 
is eliminated. Lateral motion of the plunger is con- 
verted into rotational motion by means of linkages, 
Another effective manner of tilting the mercury tube 
is accomplished by the swing type plunger relay jn | 
which the tube is fastened permanently to the plunger 
itself. As the plunger seats home it describes an are 
around its fulcrum so that a tube mounted on the arm 
will be tilted in the operation. 


MODIFICATIONS VS. ORIGINAL DESIGNS 


HOSE mercury relays described are, in the final 

analysis, combinations of a standard relay with 
a standard mercury tube switch and, though they rep- 
resent examples of excellent engineering do not stim- 
ulate as much interest as some of the more distinctive 
mercury relays. One of the most interesting is the 
transformer-type relay. In many applications em- 
ploying mercury relays it is desirable to have a low 
voltage control circuit necessitating the use of a trans- 
former. In the transformer-type relay the transformer 
is combined with the relay so that the relay performs 
the double function of supplying the low voltage needed | 
for the control circuit as well as controlling the power | 
circuit. The high voltage coil, permanently con- 
nected across the line, is mounted in a stationary po- 
sition. The secondary coil is wound for the low 
voltage desired in the control circuit, usually 24 volt, 
and is free to move. The mercury tube is connected 
to the secondary coil so that its motion will tilt the | 
tube, making or breaking the circuit. As long as 
the secondary circuit is open the secondary coil re- 
mains stationary. When the secondary circuit is 
closed by the control, the voltage induced in it by the | 
primary causes current to flow. The currents flowing 
in the primary and secondary coils set up forces of 
magnetic repulsion between the two coils causing the 
secondary coil to move. This type relay is silent and, 
by combining the transformer with the relay, reduces 
the total equipment needed. 

Relays using a mercury tube have the same flexibil- 
ity and are able to handle the same currents as mercuty 
tube switches. They are suited admirably to high 
inrush loads such as tungsten filament lamp _ loads, 
they can be made high speed and silent in operation, 
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into Accurate Springs 


The Leeds and Northrup Homo Electric 

Furnace, shown below, is another of the 

modern units in Accurate’s Heat Treating 

Department. It is used to relieve the stresses 

formed in coiling the springs. Positive heat- 
treating control leaves nothing to 
chance. It guarantees springs with 
rigid adherence to requirements 
of strength, toughness and 
ductility. 

This is another factor that 
helped build Accurate’s reputation 
for spring quality, uniformity, 
precision and service. 





3817 W. Lake St., Chicago 24, Ill. 











ENCLOSED GEARED-HEAD MOTORS 


350 2.f2.m. tol revolution aT bow 


Since their introduction 5 years ago, these motors 
have proved extremely satisfactory in service and 
have been applied successfully to such exacting jobs 
as locating telescopes, directing radio beams, for 
voltage controllers, and many other uses. Practically 
any gear ratio from 7.2/1 up to 1,098,632/1 can be 
furnished. Furnished with either shaded-pole induc- 
tion or synchronous motor. Shaft is centrally located. 
Accurate, durable construction throughout. 


Write for 
Data and 
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CETRON 
Rectifiers, Phototubes and 


Electronic Tubes 
Prompt Deliveries on Most Types 
Write for Catalog 
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CONTINENTAL ELECTRIC COMPANY 


GENEVA, ILL. 


MEW YORK OFFICE 
265 W 14th ST 
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are corrosion and dust free, and not subject to con- 
tact arcing. Change can be made from a make to a 
break easily by reversing the mercury tube on its arm, 
The metal clad tube can be used instead of the glass 
tube in explosive atmospheres or where danger of 
tube breakage is present. Examples of the metal-clad 
mercury-tube relays are shown. This type relay is 
usually made to control currents up to 30 amp. at 125 
volt ac. or de., 20 amp. at 250 volt and 15 amp. at 
550 volt ac. There also is available a heavy duty 
relay capable of handling 55 amp. at 110 volt and 50 
amp. at 250 volt ac. on non-inductive loads. On de. 
or ac. lamp loads the heavy duty relay can handle 44 
amp. at 110 volt and 40 amp. at 250 volt. 

Time delay relays are made with periods ranging 
from % to 3 sec. As is the case with mercury switches 
the time delay is controlled by the size of the orifice 
through which the mercury must flow after the tube has 
been tilted but before the circuit is made or broken, 
Since the orifice is made in a ceramic insulator which 
is sealed in the tube it is impossible to change the time 
setting in operation but different orifice openings with 
their associated times can be obtained. Relays are made 
with slow make and slow break as well as fast make 
with slow break or slow make with fast break. 


THERE ARE SOME LIMITATIONS 


ERCURY tube relays cannot be used in locations 
subject to vibration, tilting, impact, or other rapid 
movement. However a relay, using mercury to make and 
break the circuit, is made which can be operated when 
mounted at an angle as great as 45 deg. off the horizon- 
tal. This permits reasonable tilting of the product 
without undesirable relay operation. The relay is not 
nearly as sensitive to vibration or rapid movement as the 
average mercury tube relay. It does not employ con- 
ventional mercury tubes in conjunction with a relay but 
the whole is designed as a single unit. In this relay the 
coil surrounds the tube containing mercury and a 
plunger as well as contacts of the circuit being con- 
trolled. Both contacts are stationary and, in the N. O. 
type relay, so spaced that when the coil is not energized 
the mercury level is too low to immerse them both. 
When the coil is energized the plunger (which is float- 
ing on the surface of the mercury) is pulled down into 
the mercury pool by the magnetic force acting on it. This 
displaces some of the mercury to raise the level of the 
mercury in the pool. 

Dimensions of the enclosure and location of the elec- 
trodes are so chosen that this increase in the mercury 
level is enough to immerse both contacts, completing the 
circuit between them. The N. C. relay differs from the 
normally open relay in that the plunger is designed so 
that it is in the mercury pool when the coil is not ener- 
gized. Magnetic force, generated when the current 
flows through the coil, acts on the plunger to raise it 
out of the mercury pool permitting the mercury to 
recede and expose one of the permanently fixed con- 
tacts within the tube. 

These relays are made with glass tubes and metal- 
clad tubes. Arcs are confined inside the plunger en- 
closure so that arc-resistant material lining the plunger 
can protect the glass or metal tube from it. Electrodes 
used are tungsten to prevent an amalgam from being 
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in the deserts of Africa, in the frozen far 
North . . . flying from: scorching earth 
to sub-zero temperatures of extremely 
high altitudes in a few minutes’ time... 
these conditions have created a definite 
need for dependable, automatic tempera- 
ture control devices . . . in these war- 
time planes, in jeeps, trucks and other 
fighting equipment Chace actuating 
elements are providing constant and 
reliable control of important tempera- 


ture responsive devices. 


Of course Chace Thermostatic Bimetal 
actuating elements for automatic tem- 
perature control are incorporated in es- 


sential civilian products too. 


And for postwar activities, remember 
Chace utilizes 25 different alloys \to pro- 
duce 35 different types of thermostatic 
bimetals. May we suggest the-Sypp eeeet 
suitable for the actuating elobrfent of 


your temperature responsive devices? 








Thermostatic Bimetals and Special Alloys 
1608 BEARD AVE + DETROIT 9, MICH. 
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formed with the mercury and because of its arc-resistant 
qualities. Relays are available with electrode-to-mer- 
cury and mercury-to-mercury contact. The mercury- 
to-mercury relay differs from the electrode-to-mercury 
relay described, in that a small pool of mercury is con- 
fined permanently around the upper electrode after the 
main mercury pool has receded. Hence the circuit is 
made and broken between the two pools of mercury 
instead of between the electrode and mercury. 

Mercury relays have only one moving part, the are 
is entirely enclosed in an inert atmosphere hermetically 
sealed around it, are corrosion and dust free, and usually 
are designed for high speed, silent operation. However, 
time delays up to 2 sec. are available. The time delay 
is obtained by providing an orifice in a ceramic insulator 
to impede the flow of the mercury after the plunger has 
been moved into or out of the pool of mercury due to 
the magnetic forces acting on it. Since the time delay 
is dependent upon design of the orifice the time can be 
varied over the range up to 2 sec. in manufacture but, 
once set, it cannot be changed in the actual operation 
of the relay. Also, quick make and quick break, slow 
make and slow break, slow make and quick break, as 
well as quick make and slow break are all available. The 
metal-clad mercury relay is available in 10, 30 and 75 
amp. ratings and one company has just announced a 
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RAIDERS HAVE INCONSPICUOUS RADIOS 





set rests against the soldier’s 
chest. Earphones are built 


LL but invisible, because 
of their compactness the 








“orders for action” radio re- 
ceivers which American raid- 
ers and paratroopers now 
carry leave the bearers whol- 
ly free to do other jobs at 
the same time they receive 
orders for action. The com- 
plete raider set with battery 
is contained in a small kit, 
the straps of which are 
shoulder supported while the 


into a fabric cap which fits 
within the metal helmet. The 
latter acts as the antenna. 
Special construction makes 
these units proof against im- 
mersion, storm, shock, heat 
and cold adversities to which 
the fighting men and equip- 
ment may be subjected. A 
product of Emerson Radio 
and Phonograph Corp. 
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TO FIT THE APPLICATION 


*SPECIAL MOTORS DESIGNED 


SAVE SPACE AND WEIGHT..WITH NO LOSS OF POWER 
| 











JANUARY 1944 


| 

| 
as 

l 

1 





The requirements of a manu- 
facturer of instruments called 
for a motor that had unfailing 
constant speed and increased 
power, yet would fit in a space 
originally designed for a stand- 
ard clock motor. 

A specially designed Holtzer- 
Cabot synchronous motor filled 
the performance requirements 
and not only saved the manu- 
facturer the cost of redesigning 
and retooling to take a larger 
motor, but also made it pos- 
sible to satisfactorily service 








THE HOLTZER-CABOT 


instruments in customers’ plants 
that had the old type of motor. 

The specialized business of 
Holtzer-Cabot is the designing 
and building of special frac- 
tional HP motors, and our en- 
ergies, for more than 68 years, 
have been concentrated in this 
field. 

If you are building or plan- 
ning equipment in which frac- 
tional HP motors are required, 
Holtzer-Cabot engineers can 
help you. Talk it over with them, 


there is no obligation. 





ee it 


ELECTRIC COMPANY 


Designers and Builders of Special Fractional HP Motors and Electrical Apparatus 


125 AMORY ST., BOSTON, MASS. CHICAGO, ILL., NEW YORK, N, Y., PHILADELPHIA, PA. 
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1 T° HEAD A RIVET 
IN A TUBE 











CHERRY BLIND RIVETS 


CHERRY BLIND RIVETS ore ideal for riveting tubing 
to elbows, brackets or other tubing. Here, short length 
Cherry Rivets are headed on the inside of the tubing. 

The Cherry Rivet is a mechanical blind rivet headed by means of 
a mandrel passing through it. A gun exerts a pulling force on the 
mandrel, expands the shank of the rivet and forms a tulip head on 
the blind side, the head on outside conforming to the radius of tube 

If you need to speed up war jobs or are planning new products, 
get the complete story on Cherry Rivets now. See how they will save 


time and money. Give you a better job in many types of applications 


Mandrel is pulled into rivet, expands 
shank, forms head on blind side. Man- 
drel is trimmed flush. 

4p Wake the hard 


Ae job sssy with 
eet 


Cherry/Blin ah Rivets 
GET NEW HANDBOOK. See how Cherry Rivets 


have been proved in aircraft. Write to De- 
partment A-118, Cherry Rivet Company, 231 
Winston Street, Los Angeles 13, California. 


Cherry Rivets, their manufacture and application are covered 
y U.S. Patents issued and pending 








Clit Rive 
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relay with 100 amp. capacity. The glass tube relay is 
made in sizes up to 30 amp. at 110 volt ac. (capable of 
handling 1 hp.) ; 20 amp. at 220 volt ac. (also able to 
handle 1 hp.) ; 2% amp. at 230 volt dce.; and 5 amp. at 
115 volt de. Mercury plunger type relays are the 
closest approach to overcoming positional difficulty be- 
cause satisfactory operation can be obtained at angles 
as great as 45 deg. with the vertical. 


ABOUT MERCURY ITSELF 


ERCURY is the only metallic element known that 

is liquid at ordinary temperatures and pressures, 
It melts at minus 38.9 deg. C. and boils at 356.9 deg, 
C., giving a range of almost 400 degrees in which the 
metal exists in the molten state. Chemically, mercury 
is inert. It is low in the electromotive series of ele- 
ments, being directly below silver. Silver has an elec- 
trode potential of minus 0.7978 and mercury minus 
0.7986 volt. It is not oxidized by air at ordinary tem- 
peratures but will oxidize slowly at temperatures ap- 
proaching its boiling point. 

Density of mercury is very great, being exceeded 
only by that of tungsten, platinum, gold, tantalum, and 
some of the less common elements. Mercury weighs 
845.6 Ib. per cu. ft. at 20 deg. C. as compared with iron 
which weighs 493.2 Ib. Its specific resistance is 580 
ohm per circ. mil ft. which, though high, permits its use 
as a conductor of electricity. 

Another desirable property of mercury, particularly 
for special type switches and relays, is its surface ten- 
sion. This factor in mercury at 20 deg. C. is 465 dynes 
per square centimeter whereas that of water is 81. Since 
surface tension is defined as the force which acts to re- 
duce the surface of the liquid to a minimum, high sur- 
face tension causes mercury to form a ball or globule 
when placed on a flat plane. Surface tension plays an 
important part in special switches and relays in that the 
higher it is the greater is the force needed to make the 
liquid flow through an orifice or narrow channel. The 
retarding effect of a narrow opening on the flow of 
mercury will be much greater, proportionally, than it 
would be on water because of the greater surface ten- 
sion of the mercury. 

One unfortunate property of mercury, which limits 
choice of electrode materials which can be used in con- 
tact with it, is that mercury enters into alloys, called 
amalgams, with many of the metals. If the bce: 
of mercury to metal is large the amalgam is liquid but, 
as the concentration of metal is increased the liquid 
approaches a solid state. Because of this property of 
mercury, care must be exercised in the specification of 
electrode material to prevent an amalgam being formed. 

Among those organizations active in this field and 
including those providing data upon which this discus- 
sion is, in part, based are: Acme Electric Heating, 
Adams & Westlake, Almo Mig. Automatic Electric 
Sales, American Schaeffer & Budenberg Instrument 
Div., Manning, Maxwell & Moore, Arrow Hart & 
Hegeman, Bacon Electric Timer, Bryant Electric, Con- 
tinental Electric, Durakool, Electric Switch, General 


Electric, H-B Electric, Hart Mfg., G-M Laboratories, 


Guardian Electric Mfg., Jefferson Electric, Littlefuse, 
Mercoid, Minneapolies-Honeywell Regulator, and 
Powrex Swith. 
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and BERYLLIUM COPPER ALLOY 


for Vital Springs 


Riverside Phosphor Bronze and Beryllium Copper Alloy springs are used 
for a great many applications in the equipment of our armed forces. 


Phosphor Bronze, one of the oldest spring materials is still one of the 
best. It is widely used in the war effort because it combines high strength 
and corrosion and wear resistance with great toughness, fatigue and 
corrosion-fatigue resistance. It also has good electrical conductivity. 
Where stability is important, a low temperature relief annealing treat- 
ment has been developed for Phosphor Bronze springs which results in 
good resistance to drift. 


Beryllium Copper Alloy has an unusual combination of properties. When 
properly heat treated, it is the strongest copper base alloy. Designing 
engineers are taking advantage of its high strength and precipitation 
hardening qualities in the production of aircraft instrument springs 
where space and light weight are of vital importance. A areat ad- 


vantage to the fabricator is that springs may be formed from rolled sheet 
or drawn wire of moderate temper and then heat treated to develop the 
extraordinary high strength and spring properties. The alloy is much 
stronger and stiffer than Phosphor Bronze, yet it offers equally good 
corrosion and wear resistance. It has a greater resistance to fatigue and 
a higher electrical conductivity. Correctly hect treated Beryllium Copper 
Alloy springs are more stable and resistant to drift than any other spring 
material; hence the wide use of this alloy for instrument and other 
calibrated springs in vita! applications. The advantages of Beryllium Cop- 
per Alloy springs have been definitely proved both for war and peace 
time applications. 


Riverside Phosphor Bronze and Beryllium Copper Alloy are the products 
of an organization which specializes in their manufacture. If you are 
faced with a problem involving the selection of the right spring material, 
the cooperation of our technical staff is yours for the asking. 


Producers of these Vital Alloys: 


BERYLLIUM COPPER ® 


Sheet Strip 
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PHOSPHOR BRONZE ® 


NICKEL SILVER 
Wire Rod 
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SPURS—HELICALS—BEVELS (straight & spiral) WORM 
GEARING—THREAD GRINDING 


(14 to 96 D.P.) 


This range logically embraces the 
gear components of many critical 
control devices essential to the war 
effort and this organization is proud 
of its contributions of such material 
in the program. 


With full production capacity sched- 
uled far into the future, all new 
inquiries are now necessarily sub- 





SOLDERING METHODS 





(Continued from p. 122) 


and that of many similar war-time products and 
capable of rapid work with most satisfactory results, 
The accompanying illustration shows the application of 
high frequency to sealing radio condenser cans the 
production of which, by high frequency heating has 
been increased from 100 an hour, as accomplished by 
hand soldering, to 2500 an hour. A ring of solder is 
pre-placed in position at the junction to be sealed 
while the cans, on a conveying belt are carried through 
the field of the electrodes, powered by a radio fre- 
quency generator, for about one second. The heat thus 
generated melts the solder almost instantly and pro- 
duces a seal that is far superior to that formerly ob- 
tained by the use of a hand soldering iron. 


ordinated to these vitally important 
prior commitments. However, every 
urgent need will be given careful 
consideration. 


FLUXES ARE IMPORTANT 
| ee satisfactory soldering, other than in protective 

atmospheres, the parts forming the joint must be 
“tinned,” that is, coated with solder or pure tin which 
is fused and chemically alloyed to the cleaned metal 
Sometimes cadmium plating is used as a 
With the tinned 








Gear Specialties 


surfaces. 
| substitute for the conventional tinning. 
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_. EFFICIENT 


TYPE 29 D-C RELAY 
The small size, light weight and rugged 
construction of the G-M Type 29 Relay 
make it ideal for a multitude of communi- 








cation uses. It is positive in action and = 

requires an exceptionally low power input. \ 
Numerous circuit combinations are 

available for practically any requirements. 

Efficient magnetic circuit assures high 

contact pressure. Phosphor bronze bear- SMALL SIZE 

ings insure free operation and long life. 

Contact and anti-vibration springs are LIGHT WEIGHT 

nickel silver. Mycalex insulators are avail- RUGGEDNESS 

able. Steel parts are heavily cadmium 

plated. RESISTANCE TO - 

VIBRATION operations require special provisions. In this 


HE AVY duty 

instance, water cooled tongs are used to press carbon jaws 
against copper bars to be brazed. Operation is at temperatures 
as high as 1800 deg. F. and elimirates the use of, tin-bearing solder. 


A free sample of the Type 29 relay spe- 
cification No. 12899* is available to manu- 
facturers who are prospective relay users. 
Orders for free samples must be accom- 


HIGH EFFICIENCY 
POSITIVE ACTION 


panied by a priority of AA-4 or better. aaa 

*No. 12899 samples have 12 volt D-C coils, two surfaces, the solder combines into a complete union but 
ble ; acts < > single tt od he . . ° 

a en a ne one ae some tre it is essential that the metals to which they are applied ' 


normally closed contact. ; : : : 
be raised to a temperature which will alloy them with 


| the solders employed. 
The two types of fluxes most generally used are rosin 





Buy WAR BONDS & STAMPS 


LABORATORIES INC. 


CHICAGO 41, ILLINOIS 





4310 NORTH KNOX AVE 
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Do these symbols mean anything to you 





They do...if you have a government con- the country. We know this product inside 
tract to make sums (censored ). and out. We can provide the spec finishes for 


mummers (Censored) with the usual Egyptian 





(Censored) is not a wishful weapon. 
It’s real, and it requires precision finish which plus as to quality and application. 


Egyptian understands completely. 7 , : ; 
ital - . Finish problems simplified — that’s our busi- 


TT-L-58 is a special clear spraying lacquer. ness in time of war or peace. For your post- 
\ 52-L-13 is a clear lacquer with an exceptional war products you can always depend on 
ability to mix with aluminum paint. We are Egyptian Finishes... yes, always. Special cor- 
probably the oldest clear lacquer people in respondence on finishing problems is invited. 


THE EGYPTIAN wmanuractuning COMPANY 


ROCKEFELLER CENTER, NEW YORK 20, N.Y. 

















$s 

1s 

= 
r. | Egyptian’s new U.S. Gov- 

| ernment “Spec’’ Book— 4th 

but | Edition--is ready. It’s help- 

lied | |] fulandit’s FREE. Send for 
with your copy. Please address 

Dept. P-1 
| c = 

‘osin * . 
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THE MERCOID CORPORATION 
4211 Belmont Avenue, Chicago 41, Illinois 





MANUFACTURERS OF AUTOMATIC CONTROLS FOR HEATING, AIR 
CONDITIONING, REFRIGERATION AND NUMEROUS INDUSTRIAL 
APPLICATIONS. ALSO MERCOID BRAND MERCURY SWITCHES. 


MERCOI D 





CONTROLS AND MERCURY SWITCHES 
See catalog No. 600 for description of complete line 
DA PRESSURE CONTROLS MERCURY SWITCHES 


industries’ first g 
choice for depend- 
able control perform- 
ance. The outside 
adjustment and vis- 
ible dial eliminate all 
guesswork when setting the op- 
erating range. 








Mercoid brand switches are noted 
for their superior operating quali- 
ties. Various types available. 


LIQUID LEVEL CONTROLS 


Available for gaso- 
line, oil, ammonia or 
other low specific 
gravity liquids. Also 
for liquids at high 
pressures. 





TEMPERATURE CONTROLS 


Used on a variety 
of industrial tem- 
perature applica- 
tions. Have same 
adjustment fea- 





ture described MERCOID 
above. FLOAT 
CONTROLS 





Used for maintain- 


MERCOID RELAYS 
ing fluid levels in 








Recommended 
wherever quiet and 
dependable perform- 
ance are essential. 
Various types avail- 


tanks or for control 
of sump pumps, 
etc. Two types, the 
counter-balance 
type and plunger 





able type available. 








All Mercoid Controls are equipped exclusively with mercury switches 
—assuring better control performance and longer control life 


























The ROL-TOP “hex” nut is a new application of the Boots princi 
ple of self-locking nuts which assures vibration-proof connections. 

Because of the recognized efhciency of the ROL-TOP, design 
engineers are specifying it for application wherever self-locking 
devices are desirable. 

Specially planned and built for heavy duty, the ROL-TOP 
Nut resists heat, air, gasoline and other destructive elements 
which make ordinary non-metallic devices inapplicable. 





Boots one-piece, all-metal, self- 
locking nuts pass all government 
requirements. 


SEND FOR CATALOGUE 








BOOTS AIRCRAFT NUT CORPORATION * GENERAL OFFICES, NEW CANAAN, CONN. 
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and zinc chloride although numerous commercial types 
of fluxes have now been developed which are either 


| more efficient or made in a form more easily handled, 


Rosin, which comes in a lump form is pulverized and 





Developed to meet Signal Corps requirements, this soldering pot 
is a modification of a previously developed type. 


applied as a powder, or it may be dissolved in alcohol 
and put onto the surface with a brush. It is also intro- 
duced into the core of “flux core” solder which con- 
tributes materially to the time saved over the need of 
applying the flux as a separate operation. Rosin flux 
is non-corrosive and non-conductive and may be recom- 
mended for tinned metals, clean and bright copper, elec- 
trical connections and for use on radios, telephones, 


| tin ware, copper and lead. 


Zine chloride flux is more powerful than rosin and 
consists of a saturated solution of pure zinc in muriatic 
acid. As this is corrosive and has electrical conducting 
properties, it should be washed off after completion of 
the soldering to avoid danger of corrosion. Zinc chloride 
flux also comes in a crystalline form which is known 
as soldering salts. 

A special flux is available for use on stainless steel 
and is sold under a number of trade names. This 


| should, after soldering, be washed with water and soap 





with a 10 per cent content of washing soda. 

There are several special aluminum fluxes available 
which, if properly heated, will successfully flux solder 
onto aluminum and produce a real bond. In the pres- 
ence of moisture or salt air the solder and aluminum 
may set up an electrolytic action which will gradually 
disintegrate the solder. 

Muriatic acid in full strength may be used on gal- 


| vanized iron and steel where it affects the zinc more 


than would zinc saturated acid. If allowed to set fora 
time it will eat off the zinc coating and permit direct 
soldering on the iron or steel. 

Among those organizations active in the field of 
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MONSANTO PLASTICS 
FOR ELECTRICAL 
MANUFACTURERS 


The broad and versatile Family of 
Monsanto Plastics is one of the largest 
and most varied groups of plastics 
offered by any one manufacturer. There 
are six basic types, all of interest to 
manufacturers of electrical products. 


1, LUSTRON— Polystyrene molding 
compounds which are produced from 
one of the newest and most promising 
of the synthetic resins . . . and are nota- 
ble as the lightest of all commercial 
plastics with excellent dimensional sta- 
bility, unsurpassed electrical qualities 
and outstanding appearance values. 

2. RESINOX — Phenol-formaldehyde 
resins which are compounded with vari- 
ous fillers into strong, heat resistant 
molding compounds with good electrical 
qualities . . 
liquid or powder form for bonding other 
materials into sheets or simple shapes 
of exceptional strength and large area. 


3. SAFLEX—Rubber-like vinyl 
acetal resins which are processed into 
molding compounds...supplied in 
transparent, translucent or opaque 
sheets or rolls . . . compounded into spe- 
cial “dopes”’ or sheets for “‘rubberizing”’ 
fabric .. . or special bonding resins. 


4. FIBESTOS— Cellulose acetate, 
also tough, strong and colorful which is 
compounded with various plasticizers 
into molding compounds to be shaped 
by heat and pressure into final form... 
and is also supplied as sheets, rods, 
tubes, and continuous rolls. 


5. MONSANTO MELAMINES— 
New melamine resins, now in develop- 
ment, like Resinox, will be supplied in 
powder or liquid form for bonding other 
materials...and compounded with 
fillers into molding compounds with 
promise of good heat resistance, excel- 
lent resistance to water and chemicals, 
an unlimited color range and superla- 
tive electrical qualities. 

6. NITRON—Tough, strong, water 
resistant and dimensionally stable cellu- 
lose nitrate which is supplied in a limit- 
less range of colors in sheets, rods, and 
tubes largely for mechanical fabrication 
into finished form. 











.and are also supplied in 


For more complete information on all 
these materials, write on your business 
letterhead for the 24-page book pre- 
pared especially for product designers. 
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There are some jobs 
plastics cant fill 


A plastic frying pan would be light... 
easy to handle...easy to clean. It 
would also be a sleek and colorful addi- 
tion to the postwar kitchen. 


But once you tried to fry your breakfast 
bacon in a plastic frying pan—you’d 
never buy another. 


In fact, the chances are you would look 
with suspicion on any plastics products 
for some time to come... which ex- 
plains Monsanto’s frankly selfish reasons 
for pointing out the limitations as well as 
the many virtues of plastics. 





Plastics are bright and colorful, appeal- 
ing to the eye and warmly pleasant to 
touch. They are light in weight, yet 
surprisingly strong. When combined with 
other materials, such as paper, cloth, 
wood and even glass they add many 
useful properties. They can often be 
formed into intricate and complicated 
shapes at substantial savings in produc- 
tion time and cost. They are resistant 
to chemicals and to atmospheric attack. 
They are amazingly versatile, doubling 


* * * 


The Broad and Versatile 
Family of Monsanto Plastics 


(Trade names designate Monsanto's exclusive 
formulations of these basic plastic materials) 


LUSTRON (polystyrene) « SAFLEX (vinyl acetal) 
NITRON (cellulose nitrate) « FIBESTOS (cellulose 
acetate)* OPALON (cast phenolic resin) 
RESINOX (phenolic compounds). 


Sheets « Rods « Tubes * Molding Compounds 
Castings « Vuepak Rigid Transparent Packaging 
Materials. 


in one form for rubber, in another for 
aluminum and in still another for glass. 





But plastics are sensitive to very high 
temperatures. They cannot match the 
surface hardness of glass. They are not 
at their best when merely substituting 
in a product designed for other ma- 
teriais. To get the most from plastics 
you usually have to start your design 
from scratch ...and work closely with 
someone who knows plastics, yet can 
also grasp your problems. 





This is plain talk, but we think it’s the 
kind of talk you want to hear when you 
look at plastics as possible raw materials 
for your products. For our mutual bene- 
fit, it’s the kind of talk you will hear 
from our plastics consultants if you come 
to us for advice. MONSANTO CHEMICAL 
Company, Plastics Division, Springfield, 
Massachusetts. 






MONSANTO 
PLASTICS 


H SERVES MANKIND 








SERVING NO 
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... Yes, precision on the production front means 
precision ...and lives... on the fighting fronts 
- -- on sandy shores and deep in the jungles... 
high in the cold air over Bremen and Berlin... 
on bucking sub-chasers far out on the Atlantic. 

Today ...in plants all over the country... 
Electric Eye Inspection Equipment is insuring 
this accuracy and precision in the production 
of equipment and munitions .. . carefully 
checking and measuring each piece . . . accept- 
ing only those units which measure up to the 
highest standards. It is gaging in micro-sec- 
onds to tolerances of plus or minus .0001 .. . 
and doing it automatically. On some jobs it is 
making as many as eight simultaneous dimen- 
sional inspections at the rate of 2¥2 pieces per 
second. 

Tomorrow, Electric Eye Inspection Equip- 
ment will speed production for a postwar world. 

All our tomorrows depend upon our todays. 
Now is the time to plan for your peacetime 
inspection needs while keeping Betsy on the 
beam for the duration. 


AUTOMATIC /iecei:on 





for Size—Weight—Thickness—Con- 
tour—Finish—Flow—Color— Speed 
—Light—Strength—Height— Depth. 





— ee 


letw, 


3 W. FAIRCHILD STREET 
DANVILLE. ILLINOIS 


AE YE EQUIPMENT COMPANY 
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solders, brazing alloys, fluxes and soldering and brazing 
devices are: Aluminum Company of America, Amer- 
ican Electrical Heater, Baker, Beal-McCarthy & Rogers, 
Brown-Wales, Burnley Battery & Mfg., Chase Brass 
& Copper, Cole Radio, Drake Electric Works, Dual 
Remote Control, Duquesne Smelting, Eagle-Picher 
Sales, Electric Soldering Iron, Eutectic Welding 
Alloys, Farrelloy, General Electric, Plate, 
Girdler, Handy & MHarman,. Hexacon Electric, 
Ideal Commutator Dresser, Kester Solder, Krembs, 
Landers, Frary & Clark, Lepel High Frequency Lab- 
oratories, D. E. Makepeace, Martindale Electric, P. R. 
Mallory, Metals Disintegrating, McGill Mfg., Phila- 
delphia Solder, RCA Victor Div. of Radio Corp. of 
America, Ruby Chemical, Stanley Tools Div. of Stanley 
Works, Sta-Warm Electric, Harold E. Trent, Vulcan 
Electric, Westinghouse Electric & Mfg., Edwin L, 
Wiegand and H. A. Wilson companies. 


General 





ENGINEERING NEW PRODUCTS 





(Continued from p. 113) 


variety are as satisfactory as higher alloy steels and 
they are less costly in both a financial and material 
way. Likewise, it has been found worthwhile to use 
steels in applications traditionally requiring brasses. 
Also, there has been the substitution of glass for in- 
spection gages and coil springs. Such examples lead us 
o feel that other equally important and _ beneficial 
changes in specifications will be developed. In this 
way, we will avoid constructing machinery that is over- 
size and consequently overweight, and to some extent 
avoid the scrapping of machinery in excellent condition 
simply because it has become obsolete. 


FOR BETTER ACCURACY 


AKING the case of increased accuracy, refer- 

ence is made to quality control and improved in- 
spection. With improved quality control, the problem 
of design will be simplified, because we will know more 
exactly how each material will perform in service. 
Electronically controlled welding apparatus now as- 
sures us of uniform welds with the attendant better- 
ment of the physical properties of the fabricated ma- 
terial. Likewise, improved inspection methods will 
simplify our problem of design. The electronically con- 
trolled x-ray apparatus for detection of hidden flaws 
in metal is one example. Through improved quality 
control and inspection methods, we will eliminate some 
uncertainties brought about by non-uniformity and 
hidden flaws, and in this way, we can intelligently re- 
duce the factor of safety. 

Another possibility for consideration in our future 
design practice is that of decreasing obsolescence 
rates. One cause of the existing scarcity of materials 
has been brought about by the rapidity with which cer- 
tain types of specialized machines become obsolete. By 
increasing our emphasis on new developments, we pos- 
sibly can overcome some reasons for rapid obsoles- 
cence and, given capable leadership and sufficient free- 
dom of action, our industrial development engineers 
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DONALD P. MOSSMAN, !Nc. 


6133 N. Northwest Highway, Chicago (31), Illinois 





JANUARY 1944 


OSSMAN Electrical Components are de- 

signed to satisfactorily meet the most ex- 
acting specifications ever stipulated for this 
type of product. Their far-seeing design, excel- 
lent quality and superior performance command 
attention for new designs where yesterday's 
standards won't do. 


Mossman Electrical Components represent an 
ever-developing line of precision heavy duty, 
multiple circuit lever switches, turn switches, 
push switches, plug jacks, and special switching 
components. 


Catalog is shown open to the Mossman 4101 
Lever Switch—a big, tough switch that can be 
literally kicked around. Once locked in place, 
all the jar and vibration in the world won't 
change its position. 


Like most Mossman Switches, this switch is capa- 
ble of innumerable contact arrangements... any 
combination of five basic forms can be built up 
to meet required applications. Into this switch 
can be built as many springs as 12 per position, 
24 springs per pile-up, or 48 springs total. 


lf you have a problem in precision switching, 
send for the Mossman catalog today. Make 
use of the Mossman field engineering service 
which is at your disposal to work with you on 
new designs. 
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Engineered for 
FASTER CONTACT BREAK 


You can now design your product for better Snap Action 
Switches. 

1. Better contact pressure is maintained until the 

snap-action is actually begun. 

2. The contacts break with maximum accelerating force. 
Those two facts account for the rapidly rising preference 
for ACRO-SNAP Switches. The spring forces involved are 
engineered to compel one spring to ‘‘trigger’’ the other. 
So regardless of how slowly the actuating member is oper- 
ated, the contacts break with optimum acceleration. Care- 
ful analysis also shows that good contact pressure is 
maintained until the snap-action suddenly takes place. 
These facts are borne out by laboratory tests in industry 
and by record breaking performance in all branches of 
the Armed Forces. In writing, kindly explain details of 
applications you contemplate. 


ACRO ELECTRIC COMPANY 


1317 Superior Avenue, Cleveland 14, Ohio 
















Midget Sivttch 


1A Pin letuator 





1-0 Ovcervravel Vlunger 





Open Blade Switch 
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should be able to anticipate future needs and in some 
measure forestall obsolescence. To accomplish this wil] 
| require the jumping of several steps in the usual devel- 
opment of an improved product. 

In this instance, we have perhaps the greatest op- 
portunity for the conservation of material but by re. 
vising our methods of construction in connection with 
improving our design procedure, we find another chance 
to materially reduce weight without sacrifice of per- 
formance. To take a specific case, why should we not 
use welded construction in place of cast pieces for ma- 
chine bases and frames? In general, the section thick- 
ness and weight can be reduced where welded wrought 
metal is used in place of cast metal. In many cases, 
the production time is greatly reduced and the piece 
therefore less costly. In addition, we are generally 
more certain as to the quality of the material and. its 
behavior under stress which permits us to use lower 
safety factors in design. Why should we not use steel 
stampings in place of castings for motor end bells in 
both large and small units ? 

Here again is an opportunity to decrease weight by 
substituting wrought for cast material. ’ 
the opportunity of substituting molded plastic parts 
for metal castings or stampings. Here have the 
two possibilities of reducing weight and of using a less 
critical material in many cases. 

A well known universal electric drill typifies the im- 
provements to be made by new methods and materials. 
A plastic housing now supersedes the former aluminum 


We also have 


we 





housing, the alignment of the working parts being in- | 


sured by the introduction of a skeleton metal frame 
around which the housing fits, resulting in more pleas- 
ing lines and a weight reduction of 14 per cent in this 
product design. 

Electronic rectifying and control tubes ax 
in a new motor drive to provide a constart preset speed 
over a 20 to 1 speed range and smooth acceleration and 
deceleration. The speed can be maintained constant 
within 8 per cent throughout the 20 to 1 speed range 
with the torque varying from no load to full load value. 
This provides the flexibility of a de. 
an ac. supply. 

FIELD IS LARGE 
HERE several lines of endeavor in which a 
consideration of new methods and materials would 
prove profitable. It is certain that plastics will be used 
to a greater extent and will be employed for and found 
admirably adapted to instrument cases and housings, 
power hand saws, pump impellers and casings, carpet 


are 


' being used | 


motor drive with | 





cleaners, sewing machines, business machines and light | 


ing fixtures to mention a few of the possibilities. 
pleasing lines, improved surface finish, permanent color, 
and greater utility are obtainable through judicious use 
of new materials. 


More | 


3y bold use of the new materials, controls and meth- | 


ods, and new approaches to engineering problems of 
design which have been spurred on by the war, and by 
intelligent predicting of future needs and trends, we 
can conserve our vital resources at the same time that 
we are improving the performance and life of our 
mechanical and electrical equipment. 
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KEEP POSTED ON CHANGES IF YOUR 


| PLANS INCLUDE PLASTICS 
0 i T 4 i: ‘ Keep in touch with your molder or raw 
material supplier concerning availability 


of variousplasticmaterials. Thesituation 


is improving and more material may be 

% made available shortly for production 
? LA S T i C S N EW S - x 0) N T of civilian items such as radio cabinets, 
lighting reflectors, clock cases, etc. 


(Right) WATCHLIKE PRECISION of tremen- 
dous radial aircraft engines in our mod- 
ern planes such as this torpedo bomber 
is dependent on each part doing its job. 
Mineral-filled MeLMac*, high dielectric 
Cyanamid plastic, is used for parts like 
the distributor housing shown in inset 
because of its excellent electrical char- 
ave acteristics—high are resistance, dielec- 
tric strength and heat resistance, as 
arts | yell as for its good physical properties. 
the | Other electrical applications forM ELMAC 
include ignition assemblies, insulation 
parts, shields, switch plates, cable con- 
nector inserts and circuit breakers. 











less 


1m- 
ials. ; 
(Below) CYANAMID CHEMISTS are working 
1uM | with the most modern equipment to 
in- | create new uses for plastics. Shown here 

| isa photo taken at the Cyanamid Re- 

me |} arch Laboratories from the sound and 

eas- | color film, This Plastic Age, produced 
this by Modern Plastics magazine. It cov- 
ers the activities of the entire plastics 

feld and is shown to manufacturers 

ised | and molders, war plants, technical and 
educational groups, museums of art 
eed and science in the United States and 
and | Canada. A Spanish version was made 
tant andalso a print for distribution in China. 
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(Above) FROM THE MIXING MILL comes BEETLE*—another Cyanamid plastic 
of good dielectric properties and color stability. Further information on 
Cyanamid plastics and resins for electrical and industrial applications 
for immediate or postwar production is available on request. 


*Reg. U. S. Pat. Off. 


CYANAMID PLASTICS 


BEETLE - MELMAC - URAC - MELURAC - LAMINAC 
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SPRINGS NEED WORKING SPACE 


———————» 





(Continued from p. 116) 


cerned, the existence of such stress distributions sim- 
plifies the task greatly, because it washes out much of 
the difference between theoretically efficient and 
theoretically inefficient sections—provided the springs 
can be given a set during manufacture. The more un- 
favorable the theoretical stress distribution, the more 
it can be improved by the preliminary “setting down” 
operation in most cases. 


EFFICIENCY OF ROUND SECTION 





URTHERMORE, the round section stressed in 
shear, as in helical compression and extension 
T R A N s F ~ RM E R . | springs, has a high net efficiency, but it does not pack 


as tightly as rectangular sections. In view of these 


Up to 10 KVA from Standard Parts 


The Chicago Transformer Corporation specializes 
in, and is equipped to handle, both the design 


facts it is permissible to disregard the details of stress 
distribution in a first estimate and to base preliminary 





















and manvéaciure of Custom Transformers for new calculation on a gross efficiency of about %4 to ¥, in- 
applications. | cluding the effect of attachments and loose packing. The 
6 =AXs), Given the description, and the electrical results space required for a spring is then between three and 
Go’: wee, our onnieme —— be = to four times the volume obtained by dividing spring 
Cale 2 SOlve YOU ROW GRO Cenrcun HERHOTme Prowem. | capacity by material resilience. For example: A spring 
| to carry a maximum load of 100 lb. at a maximum 
CHICAGO TRANSFORMER deflection of 2 in. has a capacity of 100 in. lb. Steel 
cor FO £ At 1 Om | which may be stressed up to 120,000 psi. in shear has 
ST ADDISON STREET *« CHICAGO | a resilience of 144x10°/23x10°=625 in. Ib., per cu. in. 
| The spring will require between 0.48 and 0.64 cu. in, 

en of space according to this calculation. 
, An actual compression spring of carbon steel which 
‘4. BaR fits these specifications has an outside diameter of 1 in., 
is made of \% in. wire and 1.5 in. high when com- 
2. SLABS pressed, so that the space occupied by this spring when 
3. RINGS compressed is 0.5 cu. in. This does not include the space 
4. SPECIAL inside the spring, which may be used for other purposes 
PARTS or filled with a nest of springs. The statement that 
5. PLUGS reasonably efficient springs have a space efficiency of 
about 25 to 33 per cent should not be construed as 
meaning that there is no difference between one type of 
spring and another. There very definitely are such 


differences. But they are relatively small when com- 
pared to the accuracy with which preliminary design 
work can be performed and therefore they are here 
disregarded entirely. 


EXCLUSIVE WITH CLEVE STUNG TWO MORE TYPES 


@Cletaloy is a copper-tungsten material OWEVER, two very common types of springs | 
developed and supplied only by Cleve-Tung. are not covered by this estimate: Round wire 
Copper provides the necessary conductivity; helical springs working as torsion springs, as used for 


tungsten, the necessary rigidity. The com- 
bination is ideal for spot welding purposes. 
We offer you three distinct grades of 
hardness for varying requirements. Please 
describe your job... Also, Cletaloy is avail- 
able in one si/ver tungsten grade. 

Details on request. 


instance in window shades, and uniform section canti- 
lever springs as frequently used in relays. In both 
these types of springs considerably more space is re- 
quired than would be expected if an overall space eff- 
ciency of 25 per cent were assumed. Other advantages 
make these springs desirable in special cases. 
Also, it should of course not be forgotten that space 
. for the spring to work in must be added to the space 
qaaiaey TU NGSTEN, Lie taken up by the spring itself. In compression or exten- 
sion springs the solid length is calculated on the basis of | 
aon en eee : Ce resilience. The working stroke must be added. In | 
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Cast Bronze Bearings * 
= for Long Life 









lat 

of SLEEVE TYPE @ When you design your new product for tomorrow's 

as , BEARINGS market it will pay you to investigate the advisability of 

ot PactibianseiReaanes using CAST BRONZE bearings. 

al Cost B Graphited 

ich Sheet Bronze Bearings You gain several distinct advantages in cast bronze. In 

m- Re nsiapteorsecton iar the first place few bearings deliver the smooth, quiet, 

on ee efficient performance for so long a time as cast bronze. 

oe a i Properly designed and installed, they will usually outlast 

aa the motive unit in which they are used. The initial cost is 
Automotive Beormgs comparatively low, they are easy to get and easy to replace. 

Bronze Bors 








Bronze Castings 


It is not a difficult matter to build this kind of service into 
your product. Simply call in a Johnson Sales Engineer. 





Any Type Permit him to review your applications, to make recom- 
gs | " mendations based on facts, free from prejudice. Our more 
ire Any Size than thirty-five years of exclusive bearing experience plus 
for Any Quantity the fact that we produce ALL types of sleeve bearings 
ti- : enables us to give you the correct answers to your bearing 
problems. There is a Johnson Sales Engineer as near as 
oth your telephone . . . ready and willing to serve you. 
rS- 
fhi- DISTRICT SALES OFFICES: Atlanta - Boston - Buffalo - Chicago - Cincinnati - Cleveland - Dallas 
res Detroit - Kansas City - Los Angeles - Minneapolis - New York - Newark - Philadelphia - Pittsburgh 
St. Louis - San Francisco - Seattle 
ace 






= »w JOHNSON fm BRONZE 
of sans | HEADQUARTERS 


In SERVICE 


| 570 $. MILL STREET Weg” NEW CASTLE, PA. 


NG | JANUARY 1944 189 











clock type springs the diameter when wound up is cal- 
culated. Room for unwinding must be added to this 
required for the job. 

The relay springs which were mentioned above as 
requiring more space than four times capacity divided 
by resilience are a typical example of a spring which 


as 








also serves secondary functions: they position the con- 
tact points and carry current, besides providing flex- 
ibility. These secondary functions are the fundamental 
reason why more space and material have to be used 
than would be expected from the spring function alone, 
It is a general rule that those springs which have other 
duties to perform besides providing a flexible support 
will require more space than springs which are relieved 
of these duties. 

The arrangement of the necessary space is Of course 
often as important as the total amount of required 
space. Resilience alone gives no answer to the ques- 
tion of proportions. The type of spring will be chosen 
to fit the conditions: An extension spring or perhaps 
a straight bar in torsion will best fit a long hole, a disc 
spring or a clock spring a flat wide hole, and com- 






pression springs are best suited for ratios of length to 
M. D. HUBBARD diameter of around five. Cantilevers are most suitable 

Part is ded ° ; : 

iuclen diaiapanes on tn SPRING COMPANY |__ where the spring must guide the load besides support- 


your finished product, tell 501 Central Ave. « Pontiac, Mich. ing it. Torsi n springs meet re tary me tions. 
us what you want to ac- 


complish and let us help 
in solving your problems. 


Hubbard produces Springs 
in almost every conceiv- 
able type, form and shape; one ; GA aa i 7 =. ; 
in all kinds of material and SPRINGS « STAMPINGS « WIRE \ \ ] HA has been said siuibeibdi was dealing prin 
in any quantity. FORMS « WASHERS « COTTERS cipally W ith metal springs, because these are 


When a Spring or Spring 


CONSIDERING OTHER MATERIALS 











most common. But the same considerations of capacity 
and resilience apply equally well to springs made of 
° other materials, of which wood, rubber, and air are the 
Wr -* most common. These spring materials are at present 
\" not generally used in electrically energized machines, 
Rly, but for special purposes their application might be 
ETy considered. 

G COs Wooden slats, which were once tried even for rail- 
Tbdo road springs, have been revived in furniture and simi- 
Wn lar applications which are not rated important enougl 

. 


for the use of scarce metal. Since wood, because of its 
















New “highs” in production, new “lows” in fibrous structure, is not suitable for shearing or twist- 
unit cost start the day you change from solid ing loads, such springs are always used as slats in 
rivets to tubular or split rivets end Chicago bending. The resilience is about one tenth that of non 


Automatic Rivet Setters. Chicago Riveting is 


rerr tals , v= = ) 3 r Cc in. 
inte . . . thin dest ta ted teenies ferrous metals, between 5 and 20 in. Ib. per cu. in. 


and clinched with each trip of the foot pedal. depending on the severity of the application. Oak and 
Have Chicago Rivet engineers analyze your hickory are the preferred species of lumber for such 
rivet cost reduction possibilities now. Send purposes. Modern plywoods might do better, but little 


us loose samples of your assemblies .. . we 
return them fully riveted, with accurately esti- 
mated riveting time schedules. When Army 
and Navy men see how much faster and better subjected to occasional shock loads, such as bumpers 
Chicago Riveting is, their usual advice is or landing struts, and for vibration insulation. Two 
“Change now to Chicago Automatic Riveting.’ 


is known about special developments for high resilience. 
Rubber is extensively used for springs which are 


properties make it particularly suitable for such appli- 
cations: Rubber can withstand temporarily much 
higher stresses than are permissible for static loading, 
and its internal damping is of such a nature that it dis- 
sipates low frequency vibration energy without increas- 





Typical Chicago Automatic Rivet Setter. 
Other models available for setting up to 
4 rivets at a time...bench or pedal types. 


ing the transmission of high frequency vibrations ap- 
preciably. Related to these special properties is the 


© » fact that the elastic modulus of rubber and rubberlike 
MOAT, S ecenten at materials is considerably higher for dynamic loads than 


9600 W. JACKSON BLVD., BELLWOOD, ILL., (Chicago Suburb) for static loads. w ; 
TUBULAR AND SPLIT RIVETS IN ALL RIVET METALS For static loads the resilience of rubber is no better 
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| It Starts Em Hot and Stops Em Cold 


For many months G-E Watch Dog Starters have 
been providing efficient and economical protection 
for 40-watt fluorescent lamps all over the nation. 
Because these precision starters have been accepted 
so enthusiastically by busy war plants, we are now 












are 
. introducing the new FS-100 Watch Dog for 100- 
of watt lamp users. This new Watch Dog is a four- 
the | contact glow-switch type with the same outstanding 
ent | qualities as featured in the popular FS-40. It will do 
oa the same satisfactory job for protecting 100-watt For 
he lamps as the FS-40 did for 40-watt lamps. 100-watt 
The new Watch Dog, like the FS-40, is a precision Lamps 
uil- lamp starter and dead lamp stopper that eliminates 
ni- annoying flickering and blinking automatically. It 
igh reduces lighting maintenance time considerably 
its because dead lamps may be replaced immediately 
st- without removing the starter from the fixture. The 
in Watch Dog is reset to start a new lamp by simply 
mn pressing the colored button . .. it’s as easy as that. 
n., 
nd 
ich 
tle You can obtain additional in- For 
ia formation about G-E Fluorescent 
Accessories by requesting our new 40-watt 
ate catalog. It’s yours for the asking. Lamps 
ers Just write to Section Q142-12, 
WO Appliance and Merchandise Dept., 
yli- General Electric, Bridgeport, Conn. 
ich *Reg. U.S. Pat. Off. 
1g, 
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ARPER fastenings add 

years and years to the 
service life of products and 
equipment on which they are 
used ... and do it at a trifling 
extra first cost. They insure your 
product against the ravages of 
rust and corrosion. They resist 
numerous acids and alkalies... 
ocean salt... tropic sweat. They 
save hours of time and labor re- 
quired to replace rusted com- 
mon steel bolts . . . prevent fail- 
ure of vital equipment... keep 
production rolling . . . are re- 
peatedly removable. In certain 
alloys they are non-magnetic 
and non-sparking. 4320 items in 
stock. Write for 4 color catalog. 


The H. M. HARPER COMPANY 
2609 FLETCHER ST. © CHICAGO 18, ILL. 
BRANCH OFFICES: New York City, Phila- 
delphia, Los Angeles, Houston, Cincinnati, 
Milwaukee. Representatives in Principal Cities 


HARPER © 


EVERLASTING FASTENINGS 





| and similar tools have brakes to eliminate the coasting 
| period between operations and thereby speed produc- 
_tion. Automatic valve controls require quick stoppage | 
| provided by brake motors to prevent hunting. Doors | 


than that of wood. Permissible slow drift under loaq| 
is the usual limiting factor. For shock loads the | 
resilience may approach that of non-ferrous metals | 
particularly if the rubber is used in shear and kept | 
under static lateral compression while it works ag q 
spring in shear. If used in shear, rubber is generally 
bonded to metal, and the strength at or near the bond 
may be the limiting factor of the design. Bond stresges 
of 50 to 100 psi. are considered practical for the usual} 
spring applications. 

Air springs, or springs using other gases as the| 
resilient material, are essentially of two types: pillows 
and pistons. In pillows, such as pneumatic tires, the 
pressure remains approximately constant. Load in- 
creases with deflection because the area of contact in- 
creases. In piston type springs, such as airplane land- 
ing struts, the area supporting the load remains con- 
stant but the pressure increases as the piston advances, 
In both types resilience is proportional to the pressure 
which is used. The volume of such springs can there- 
fore be kept small if the pressure is high; the limits 
are set by the bursting pressure of the container for , 
piston type springs and by the necessary proportions of 
width to deflection in the case of pillows. Air springs 
have the advantage that the shape of the container does 
not affect the efficiency of the spring material. In appli- 
cations such as hydraulic accumulators, where energy 
storage is the only function of the spring, air has been 
found to be by far the most efficient spring material. 

The application of resilience formulae for estimating 
requirements of springs hinges of course on a knowl- | 
edge of permissible stresses, and these cannot be set 
down without knowledge of the application. Even with 
roughly estimated stresses however the method is of 
great advantage in the stage of work which precedes 
detailed design, because it quickly gives approximate | 
requirements and because it brings out the fact which is 
often overlooked that—no matter how clever the design 

a certain space is required for a spring. For instance 
if some work is to be done at the end of a lever, springs 
capable of doing that work will require very nearly the , 
same amount of space, no matter where they are placed 
along the lever. If applied near the fulcrum the spring 
will be short and stiff, if applied near the load it will 
be longer and softer. The weight of material and the | 
space required will be just about the same in either 


case described. 
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thermal or other means the use of brake motors to pre- 
vent hunting will be almost mandatory. 

In industrial and commercial fields the use of small 
motors equipped with clutches and brakes is also be- 
coming more widespread. High-speed drilling machines 


operated by clutch-motor-driven devices in which sa 
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lore thar 14,000 (7 
CONNECTOR ITEMS 
NOW—EACH A STANDARD 
CANNON PLUG 












Cannon has developed and built 
countless specialized connectors 
to meet the specific needs of many » 
industries including aviation, radio, 
power and motion pictures. 

Today these once special items 
are Standard Cannon Plugs. They , 
are available in many variations for! 
any industry that has a problem in 
complex and concentrated wiring. 

If you have a corner to cut or a 
schedule to beat in the radio, in- 
strument or general electrical fields 
it is more than likely that a Cannon 
Connector will meet your special 
needs. Write, telling us your prob- 
lem, and we will supply catalogs 
and bulletins explaining 
the Cannon line in detail. 





—— 





CANNON ELECTRIC 


Cannon Electric Development Co., Los Angeles 31, California 


ELECTRICZ 


Canadian Factory and Engineering Office: 
Cannon Electric Company, Limited, Toronto, Canada 


REPRESENTATIVES IN PRINCIPAL CITIES — CONSULT YOUR LOCAL TELEPHONE BOOK 
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armature will coast to a stop when the door has reached 
a fully open or closed position are no longer mere 
curiosities. Calculators, adding machines, duplicating 
machines, check-protectors and other similar business 
machines use clutch motors to good advantage, since 
in this type of machine it is necessary only to release 
the momentum of the armature to provide the type of 
stoppage required. Motion picture camera motors are 
equipped with a mechanical slip clutch to prevent dam- 
age to the film in case of a jam. 

Countless other uses for brake and clutch-equipped 
small motors will be developed as engineers and de- 
signers become more fully aware of their possibilities, 
Absolute control of rotation in surprisingly compact 
units will solve many problems in postwar products, 


Editor’s Note: Among those motor builders providing fractional 
hp. motors with built-in clutch or brake features are: Air Asso- 
ciates, Alliance Mfg., Century Electric, Dumore, Eicor, Electric 
Specialty, Fairbanks Morse, General Electric, Janette Mfg., 
Master Electric, Ohio Electric Mfg., Star Electric Motor, U. S. 
Electrical Motors and Westinghouse Electric & Mfg. companies 
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this pressure, the more usual power relays are operated 
by a solenoid (Fig. 6). The spring combination of the 
smallest power relays can consist of a “break,” a “make,” 
or at most a “‘break-make” contact for one circuit only. 
Larger power relays are available with the same com- 
binations for two circuits. 

Since the start of the war, relays for use in aircraft 
and mobile field equipment have become of first im- 


portance. Some of these relavs are used in electronic 


TO SPEED COOPERATION WITH RELAY 
MAKERS 





1." Have you provided sufficient power to operate the relay? 

2. Have vou exceeded the maximum number of springs recom- 
mended by the manufacturer? 

3. Have you specified a standard relay? 

4. Have you given the relay manufacturer complete information? 
Including: 
a. Operating voltage and limits 
b. Coil resistance if critical. Coil resistance should not be 

specified unless absolutely necessary. 

. Operate and release times and limits if critical. 

d. Contact arrangement desired in each pileup 

e. Maximum current and voltage to be controlled and nature 
of load. 

f. Frequency of operation (will relay operate every second, 
every minutes, every hour, or less often?) 


a) 


g. If relay is used in a vacuum tube circuit, specify tube type 
and circuit characteristics. 


a 


. Special features desired. 


i. Irdication of which 
most important. 


requirement you consider to te 











applications as we have defined them, and others are 
used for purely control functions. Regardless of the 
use, these new, military points of specification involve 
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=d WHAT EVERY MANUFACTURER AND DESIGNER SHOULD KNOW ABOUT 
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ne : Industries: Petroleum, Radio, Refrigeration, Textile, 
“c Fabricated Parts. : 
Transportation. 
S' 
_ 3 WHY PANELYTE MAY SOLVE YOUR PROBLEM 
PANELYTE is the trade name for a wide range Originally thought of as an alternate for critical 
d of structural, laminated resinous plastics, pro- metals, designers and engineers have learned 
le duced in 32 grades, with paper, fabric, wood through experience that PANELYTE is instead a 
‘a veneer, fibre glass, and asbestos bases. unique material for which there is no substitute. 
y. in addition to availability, PANELYTE reduces 
i nanan — costs and assures greater efficiency and longer 
— ) life. 
it In the refrigerator, automotive, electrical and 
chemical industries, PANELYTE has long been 
. one of the largest producers of molded and 
fabricated, electrical and structural plastic parts. 4 PANELYTE ENGINEERS WILL WORK WITH YOU 
Y Before the war, PANELYTE was also widely used Our engineering staff can quickly tell you 
in central station, communications, maritime, whether or not PANELYTE is the material best 
_ and paper mill equipment, as well as in the suited to your needs. If a laminated structural 
petroleum, radio, textile and transportation plastic can improve your product, increase your 
fields. Today the facilities of the greatly enlarged production, save you money, simplify assembly, 
PANELYTE plant are enlisted in the war effort, or aid the War effort in any way, the services of 
serving principally the aviation industry and our seasoned engineers are at your immediate 
the various branches of the armed forces. service. Data Sheets and samples are available. 
= AMERICA’S LARGEST PRE-PEARL HARBOR PRODUCER OF THERMO-SETTING MOLDED LAMINATED PLASTICS 
PANELYTE DIVISION 
ST. REGIS PAPER COMPANY 
230 PARK AVENUE, NEW YORK 17, N. Y. 
Sales Offices: Atlanta, Chicago, Dallas, Benver, Detroit, Houston, Kansas City, Los Angeles, Montreal, New Orleans, St. Louis, St. Paul, San Francisco, Seattle, Toronto, Vancouver 
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e Experienced and reliable Fabricators in Industrial Centers from coast-to-coast 
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ELECTRICAL 
INSULATION 





Every Required Gorm 


Everywhere Fiberglas Electrical Insulation is 
demonstrating its greater dependability and 
longer life under the most severe operating 
conditions. For rewinding existing equip- 
ment, Fiberglas provides added protection 
against overloading and high operating 
temperatures. 

For more permanent insulation, specify 
Fiberglas—yarn, tape, sleeving, tying cord, 
cloth, varnished tape and cloth, laminated 
sheet, Fiberglas-mica combinations. 


INSULATION AND WIRES 





J 


SERVICE 


Distributed by 


INSULATION and WIRES, INC. 


2127 Pine St., St. Louis, Mo. 
289 Simpson St., N. W., Atlanta, Ga. 
30 Trowbridge Ave., Detroit, Mich. 
181 Portland St., Cambridge, Mass. 
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additional requirements which must be met by the relay, 
In aircraft, size and weight must always be kept at a 
minimum.{ In mobile field equipment one finds this to 
be true too. 

Vibration encountered in both cases is severe and, 
in addition, aircraft relays must not be affected ad- 
versely by the enormous accelerating forces encountered 
during normal aircraft maneuvers, such as coming out 
of a power dive. The great versatility of the multi- 
contact relay is amply demonstrated by the fact that 
with slight modifications they are able to meet all the 
new requirements except that of size. In order to meet 
the size requirement, relay manufacturers have devel- 
oped special aircraft relays such as the smallest one 


shown in Fig. 4. Since this relay was developed with 
the special requirement in mind it was designed to have 
inherently all the anti-vibration characteristics desired 
for better service. 

Fig. 1 shows one of the many special forms aircraft 
relays can take. In many applications it is desirable 
completely to enclose the relay to prevent the accumu- 
lation of dust and dirt on its contacts, and to prevent 
tampering with its adjustment. The particular form 
taken by the cover shown in Fig 7 provides the inci- 
dental advantage of permitting quick and easy relay 
replacement. 


t See “What’s New In Aircraft Relays”, November 1943 


60,000 RPM. FOR GRINDER MOTOR 





LTHOUGH only the 


ing accuracy. Electrical en- 


size of an ordinary %e6 
hp. motor this water cooled, 
unit for grinding precision 
parts to a mirror-like finish 
develops 80 times the power 
at its top speed of 1,000 rev. 


per sec. This brings high 
speed performance of com- 
mercial electric motors well 
into a new range. As a re- 
sult, the new motor may be 
specified for the driving of 


grinder spindles directly 
eliminating belt and pulley 
arrangements and_ replace- 


ments and increasing grind- 


ergy having a frequency of 
1,000 cycles per sec. is re- 
quired and is _ supplied 
through motor generator 
sets operating from the cus- 
tomary 60 cycle per sec. 
power supply. Having de- 
veloped this new unit, which 
he is here shown testing 
stroboscopically, Robert M. 
Baker of the Westinghouse 
Research Laboratories an- 
nounces that design work has 
been completed upon a still 
more advanced unit which 
will operate at 120,000 rpm. 
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... AS THOUGH 


BORN TO THE SADDLE "jE 


Busting a bronco is no job for a tenderfoot. 
It takes the stamina and stick-to-itiveness of 
an experienced hand. 


Where power must be sure, always, there’s a 
job for Wesche custom-built motors. Turning 
out specific motors for specific jobs are a 
specialty with Wesche. Welco Torque Motors 


are fast, efficient, dependable, adaptable. 
Mountable in any position. They give ‘‘power 


where power is needed.”’ 


Feel free to call upon Welco engineers for 
assistance on any torque motor problem in 


your war production, or post-war planning. 


The B. A. WESCHE ELECTRIC CO. 


1628 VINE ST. 


CINCINNATI 10, OHIO 





JANUARY 1944 





197 











Your SLOW SPEED machines of from .08 r.p.m. 
and higher, 1/50 to 10 H.P., can be driven with- 
out using belts, pulleys, line shafts, chains, sprock- 
ets or slide rails, if you use one of the 47 types of 
Janette speed reducers. 


WRITE for our 100-Page Catalog TODAY 


Janette 


556~558 W Monroe St. 








GLASS PARTS 
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ware very small radii at fillets or corners are difficult 
to obtain and hold. Glass, being a viscous liquid, has 
a tendency to flow and “roundoff” sharp radii during 
forming. Mold equipment slowly wears and the radij 
again become larger. Radii of less than 1/16 in. are 
rather uncommon in glassware. 

The mixture or “batch” from which commercial 
glassware is made contains both fundamental materials 
and excess glass from a previous melt of the same glass 
(‘“‘cullet’’). The fundamentals almost invariably in- 
clude silica (sand), usually involve soda and lime and 
may often involve potash, lead oxide, boric oxide, etc.; 
plus smaller amounts of various other substances used 
for coloring, decolorizing, as oxidizing agents, and so 


DIMENSIONAL VARIATIONS OF 
BOROSILICATE GLASSWARE 











Making connections 
right—the first time— 
is a cinch with Drake 
Industrial Soldering 
Irons and Solder Pots. 
That’s one reason they 
are so popular with 
fast-preducing Amer- 
ican Industry. Every 
need of industry can be 
met, too, for Drake has 


An Iron for Every Purpose 


™ _i 








Drake Soldering Irons 
and Solder Pots are 
available now with 
an A-1-A or better 
priority rating. Write 
now for Illustrated 
Folder. 





DRAKE ELECTRIC WORKS, INC. 


3656 LINCOLN AVENUE, CHICAGO, ILL. 
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QD (Out of Round| 


Wall 
Type Variation | Per Cent of | Thickness 
Inches OD. Variation 
Hand blown ware ; 
Up to 6 in. OD 4- 1/32 2.0 max. + 50-67 per cent 
Over 6 in. OD. + 3/64 2.0 max. + 50-67 per cent 
Machine blown ware + 3/128 2.0 max. + 50-67, per cent 
Hand drawn tubing (Total diam. tolerance = 
0.05D in. + 0.03 in. + .33W 


Machine drawn tubing (Approx. diam. tolerance 


= 0.015D+0.20W+ 0.015) + .25W 

D = diam. (in.); __ 

W= wall thickness (in. ) 

Mold Controlled 
Dimensions 


| Bottom Thick- 
ness Variation 


Both types will vary from | + 3/32 in. avg. 
+ 1/64 in. to+ 1/16 in. 
depending on size and | 
shape of the article. 


Hand pressed ware 


Machine pressed ware + 1/16 in. avg. 











General 
Type Dimensions | Diameter Thickness 
Pressure molded— |+1.0 per cent + 4.0 per cent 
flat pieces or +0.005 in.} or + 0.005 in. 


Pressure molded— 


+2.0 per cent|+2.0 per cent 
cylindrical pieces 


lor +0.010 in.!or +0.010 in.| 


Multiform tolerances to be interpreted as + 1.0 per cent, but not 
less than + 0.005 in., etc. 


Diameter tolerance includes ‘‘out-of-round.’’ 














on. When these chemicals are thoroughly mixed to- 
gether in proper proportion, they are fused at a high 
temperature, and the mass is cooled in such a way as 
to prevent the deposition of crystalline material, the 
resulting substance is a glass. 

All glass articles made by conventional methods are 
formed by working with the hot glass during that short 
period of time in which it changes in viscosity from a 
syrupy consistency to a solid. This is often a matter 
of a few seconds, seldom more than a very few minutes. 
As a result of this and other characteristics, four gen- 
eral methods of handling molten glass have been de- 
veloped. These are blowing, pressing, drawing and 
casting. The “press and blow” method, widely used in 
making hollow ware, is a combination one. The first 
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v 
a One feature that has played an im- 
portant part in the success of the 
Sikorsky helicopter is the develop- 
ment of “cyclic pitch control.” 


The mechanism that operates this 
control passes through tke main rotor 


hub. 


E HELICOPTER’S HEART 


It is the heart of the helicopter. 


And you will find this heart fastened 
safely and securely with Elastic Stop 
Nuts. 


These are the nuts with the red elastic 
collar —the nuts which have revolu- 
tionized aircraft construction. 


That red collar hugs the bolt and grips 
tight. It does not loosen under vibra- 
tion or shock. It locks fast—anywhere 
on the bolt. 


Nevertheless, you can take Elastic Stop 
Nuts off, and put them back on, time 
and time again, and they still retain 
their locking effectiveness. 


Elastic Stop Nuts are going to prove 
godsends in countless postwar fasten- 
ing problems. They will make prod- 
ucts safer, better and longer lasting. 


Any time you wish, our engineers will 
be glad to help with whatever fasten- 
ing job you might have. Théy will 
recommend the correct Elastic Stop 
Nut to meet the situation. 















LOCKED ON 
THE BOLT BY 

THE ACTION OF 
THE GRIPPING 
RED COLLAR, 


THE COLLAR 
1S ELASTIC, . 
THE NUT CAN BE 
USED TIME AND 
TIME AGAIN. 


















t 
MADE IN ALL SIZES AND TYPES — WITH 
THREADS TO FIT ANY STANDARD 
TYPES OF BOLTS. 





ELASTIC STOP NUT CORPORATION OF AMERICA 
UNION, NEW JERSEY AND LINCOLN, NEBRASKA 


ESNA 


TRADE MARK OF 


O 
ELASTIC STOP NUTS 


Lock fast to make things last 
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h “UNBRAKO” years ago. 







LOUIS + SAN FRANCISCO 





WITH 


“AMPERITE 


REGULATORS 





H AMPERITE 


1. Amperites cut battery voltage fluctua- 
tion from approximately 50% to 2%. 
2. Hermetically sealed — not affected by 
altitude, ambient temperature, humidity. a 
3. Compact, light, and inexpensive. ” 


Used by U.S. Army; Navy, and Air Corps. 
, | 
DELAY RELAYS: For delays from } to 100 seconds. 


Hermetically sealed. Unattected by altitude... . Send for catalogue sheet. 


ENGINEERS: ~ esta eR am 


Write 





p you solve 


AMPERITE CO., 561 Broadway, New York (12), N. Y. 


1da: Atlas Radi rp., Lid., 560 King St., W. Toronto 
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three of these methods are adaptable both to small 
volume “hand” production and to large volume machine 
production, Ordinary casting, on the other hand, can 
hardly be adapted to large scale manufacture. 

After forming by one of these methods, the glass 
usually must be annealed to remove detrimental stresses 
introduced during manufacture. It may also undergo 
one or more supplementary operations—grinding, pol- 
ishing, glazing, etching, engraving among others. 





WASHINGTON SAYS 
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electric or gas; sewing machines, vacuum cleaners and 
CiC. 
ceptions: for use to comply with safety regulations ; for 
use in chemical and industrial plants to the extent that 
corrosive or chemical action makes the use of any other 
material impractical; for use in research laboratories; 
for health supplies such as electric health lamps; oph- 
thalmic products and instruments; physiotheraphy 
products (electrical) ; x-ray apparatus and tubes; hear- 
ing aids; for precision measuring, recording and con- 
trol instruments, systems or equipment; for stamping 
and forming dies; for use as zinc dust; for applying a 
protective coating or plating; for dry cell batteries; for 
manufacture of zinc oxide; for universal portable elec- 
tric tools and portable pneumatic tools as well as light 
power driven tools, etc., etc. 


sweepers and washing machines, etc., General ex- 


Domestic Electric Ranges. Permission to produce 
64,000 domestic electric ranges of the three-burner, 
apartment house type in 1944 is expected to be granted 
to manufacturers in areas where labor and facilities are 
available, the War Production Board announced re- 
cently. An order setting forth the regulations governing 
such production will probably be issued at an early date. 
The ranges will be produced under a special emergency 
program designed to meet the most essential needs of 
the armed services, hospitals and Federal Public Hous- 
ing Authority and Federal Housing Administration 
public housing projects and to provide essential replace- 
ments for civilians who have been or are now using elec- 
tric ranges. A manufacturer’s eligibility to participate 
in the emergency program will be dependent upon his 
ability to produce electric ranges with a minimum drain 
on facilities and manpower needed for direct war work. 
Consequently, only a small proportion of the 24 former 
electric range manufacturers will be authorized to pro- 
duce ranges under this plan. 


Senate Postwar Group. Chairman George of the 
special Senate Postwar Committee recommended re- 
cently the creation of an overall administrative body to 
carry out all post-war reconversion activities of the 
Government under broad policies to be laid down by 
Congress. The George Committee declared that al- 
though some 10,000 war contracts already have been 
cancelled and plant reconversion and disposal of sur- 
plus materials are getting under way there is today no 
well-defined policy within the Government on_ these 
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NAME PLATES 


e Nothing can go further to “dress up” a 
piece of electrical or mechanical equipment than finely-finished plastic 
name plates, instruction plates and tags. 


Precision Fabricators, Inc., has had widest experience in production of 
accurately finished and handsome-appearing plates—from laminated 
phenolics, vulcanized fibre and other materials. Adequate facilities are 
available for machine engraving, printing, stencilling and hot-pressing. 
For many uses, fibre tags with stamped lettering are adequate and 
inexpensive. 


@ Precision Fabricators, Inc., keeps delivery promises. 
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Whether for direct manual adjustment or for 
front-of-board control, Jagabi ‘“Lubri-tact” 
Power Rheostats can be depended upon to 
do a real job where quality of construction, 
ruggedness, durability and maximum heat- 
dissipating qualities are required. Suitable 
for either d-c or a-c control in 4 sizes and 76 
ratings as high as 25 amps, 1.6 ohm and 
30,000 ohms, .1 amp. Available in screw- 
driven fine adjustment types, and with metal 
cages, multiple sliders and other modifica- 
tions. Write for Bulletin 1620-Q. 


James G. Biddle Co. 


ELECTRICAL AND SCIENTIFIC INSTRUMENTS 
1211-13 ARCH STREET PHILADELPHIA, PA. 





subjects. The George proposal for an overall agency 
is not unlike those which have been worked out in high 
\dministration circles. The report sets forth standards 
which should be followed by a central agency in dealing 
with contract termination, reconversion of industry, dis- 
posal of surplus goods and return to peacetime industry, 
They are: Determination of what contracts should be 
cancelled ; the largest possible percentage of funds owing 
to a contractor as a result of cancellation should imme- 
diately be made available to him; Government assume 
the same obligation of fair and speedy settlement of all 
war contractors whose contracts are cancelled: the 
prime object in the disposal of war plants and equip- 
ment should be the return of all these properties to our 
competitive economy; wherever possible plants and 
their machinery and equipment should be disposed of 
ina manner to discourage monopoly and encourage the 
promotion of small enterprise ; Government-owned ma- 
chines, tools, equipment and inventories should imme- 
diately be removed from privately-owned plants to en- 
able those plants to convert to peacetime industry and 
the prime object in the disposal of surplus war sup- 
plies and materials should be their economic use. The 
Committee proposes to continue hearings for a brief 
time before making a final report to the Senate in 
regard to them. 


War Plants For Sale. The Government is now 
actively searching for prospective buyers for its multi- 
billion-dollar war production facilities. Private opera- 
tors of Government-owned war plants and facilities are 
being asked what they would like to buy for postwar 
use and under what conditions they would take these 
properties off federal hands. At the same time, the 
Army, the Navy, the Maritime Commission and _ the 
Defense Supplies Corp., are making a detailed survey 
of their holdings preliminary to establishing a surplus 
property disposal program under the direction of Ber- 
nard Baruch. This was disclosed by Secretary of Com- 
merce Jesse Jones in a letter to Senator Hill, who heads 
the committee on expenditures in executive depart- 
ments. The Government’s investment in war plants and 
facilities runs about $16 billion. Mr. Jones reported 
Defense Plant Corp., an RFC subsidiary, alone holds 
some 1,774 war plants on which commitments exceed 
$9 billion. The remainder of the $16 billion of Govern- 
ment production projects come under the direction of 
the Army, Navy and the Maritime Commission. —In- 
cluded in the Defense Plant Corp., list supplied by Mr. 
Jones are 548 aircraft projects involving commitments 
of nearly $3 billion. Next in size come commitments 
of more than $2 billion on machine tools. Steel and 
pig iron projects involve $900 million while 96 alumi- 
num projects amount to $783 million. It is generally 
believed that the War and Navy departments will want 
to retain under Government ownership a number of the 
strictly military production facilities which the Govern- 
ment has constructed. These would include such fa- 
cilities as powder and shell plants, some of the ship- 
yards and other projects highly important in wartime 
but of little or no value in a world at peace. Recently 
Mr. Jones testified before the committee on expendi- 
tures in executive departments that he thought plant 
disposal should be handled by the RFC. Other hold- 
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HOW TO GET 250 MEN 


BEHIND A RADIO TUBE 








LORNING 


means 
Hesearch in Glass 


T sounds like a big order—but we do it at 

Corning. And for any user of electronic 
glassware, big or little, this is a service 
mighty hard to equal. 


Behind every radio tube, x-ray bulb, cathode 
ray bulb, resistor tube, every one of the 
hundreds of electronic glassware products 
made by Corning Glass—stand 250 glass 
experts. Planners, research workers, en- 
gineers, production men—each a special- 
ist in his own right, backed by one of the 
largest, most modern laboratories in the 
United States. 


This unmatched reservoir of glass-making 
experience is one of the factors which make 
Corning’s position unique in the industry. 
In its 75 years of pioneering, for example, 
Corning has developed more than 25,000 
glass formulae. It has made Pyrex brand 
heat resistant glasses a practical fact instead 
of a dream; it has developed glasses with an 
expansion coefficient practically equal to 
that of fused quartz, and which can be 
formed in a variety of intricate shapes 
which only recently were impossible in 
glass. 

To the manufacturer of electronic equip- 
ment—Corning’s “know-how” in glass is 
particularly important. It means that here, 
under one roof, you too can find helpful, 
expert advice on any glass problem. If you 
are interested in a detailed study of electri- 
cal glassware, write for “Glass in the Elec- 
trical Industry.” Address Electronics Sales 
Dept. M-1 Bulb and Tubing Division, 
Corning Glass Works, Corning, N. Y. 
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“PYREX” and “CORNING” are registered trade-marks of Corning Glass Works 
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PAPER, OIL AND ELECTROLYTIC CAPACITORS 


INDUSTRIAL 
CONDENSER 


CORPORATION 
725 W. NORTH AVE., CHICAGO 22, U.S.A. 





ISTRICT OFFICES IN PRINCIPAL CITIES 
QUICK DELIVERY FROM DISTRIBUTOR'S STOCKS 


ing of the Defense Plant Corp., in plants and facilities 
include: 47 plants in the magnesium group at commit- 
ment of $443,960,000; radio and scientific, 100 plants 
with commitment of $69,163,000; 68 plants for syn- 
thetic rubber at a commitment of $657,975,000, etc., etc. 


Spot Welding Electrodes. The War Production 
Board has just issued an interpretation of General Con- 
servation Order L-318, as amended October 1, 1943, 
designed to clarify the provisions applying to the 
manufacturers of spot welding electrodes. Under the 
interpretation all persons who manufacture such equip- 
ment, whether they make it for resale or confine their 
manufacture for their own use, are included under the 
provisions of the order. 


Manpower Needs Cut. War Manpower Chairman 
Paul V. McNutt announces that a reappraisal indicates 
a reduction of 1.3 million workers in estimated man- 
power needs for the present fiscal year. The reduced 
estimates occur in munitions employment, which will 
increase to only 10.7 million, instead of 11.6 million 
estimated in June, and in Federal war agency employ- 
ment, expected to remain constant at 1.6 million instead 
of increasing to 2 million. The chairman stated there 
were two situations that drive away any basis for com- 
placency: 1. Employment in trades and services will 
decline only slightly from 10.6 million to 10.5 million, 
instead of 9.9 million. 2. Additional requirements are 
heavily concentrated in Group 1 and Group 2 areas, 
eliminating the effect of any statistical adequacy of labor 
reserves in the nation as a whole. 


Consumer Goods. The Federal Government is plan- 
ning to force production of some scarce civilian items, 
even if it means production without a profit. Economic 
Stabilization Director Fred M. Vinson gave his official 
stamp of approval to a plan to carry out that intent. 
The program is designed to bring back into production 
some items, or some lines of certain goods, which have 
been ignored by manufacturers because there was not 
enough profit, or any profit, involved to make the op- 
eration worthwhile. Price ceilings under OPA general 
regulations sometimes did not allow enough leeway for 
the manufacturer faced with higher production costs, 
industry men claimed. The new program will allow 
these ceilings to be lifted in certain cases. However, 
if a company has been making what the Government 
considers very high profits, it may be told to produce 
the goods and sell them at cost. The program will be 
a joint activity between WPB and OPA. 


Output of Planes in Postwar Era. It is the guess of 
a National Resources Planning Board study that the 
postwar output of planes will be six times prewar but 
only 4 per cent of today’s huge production. Annual 
sales potentiality, right after the war, is put at $816 
million: military planes, $625 million ; domestic passen- 
ger, $82 million; domestic cargo, $44 million; trans- 
ocean traffic, $15 million; private planes, $50 million. 
The foreign market might absorb $270 million more. 
The aircraft industry owns but 8 per cent of plarie- 
making facilities; the Government owns the remaining 
92 per cent. 
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= DETERMINING the cause of brush failure at 





high altitude on aircraft equipment, the Research 
Laboratories of National Carbon Company, Inc., dis- 
carded the practice of treating brushes by impregna- 
tion and developed a type of brush composition which 
produces a protective film on the commutator and as- 
sures satisfactory commutation and brush life under all 
service conditions—from take-off to ceiling. 

As a result of tests in actual high altitude flights, four 
grades have been developed with characteristics that 
cover practically every type of rotating electrical equip- 
ment used on aircraft. Although designed primarily for 
operation at the low temperature, low humidity and 
rarefied atmospheric conditions of high altitude, these 
brushes also show highly satisfactory performance 
under comparatively high temperature and high hu- 
midity conditions at sea level. 


GRADE AJS — A specially bonded graphite grade for high alti- 
tude operation on medium and high voltage commutators of 
dynamotors, 30-volt motors and other aircraft equipment pot sub- 
ject to excessive temperature conditions. This grade has fairly 
high contact drop. 

GRADE AJZ — A graphite grade containing 25% copper adapted 
to high altitude operation on aircraft motors, interpole generators 


and similar applications. The contact drop of this grade is lower 
than that of Grade AJS. 
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GRADE AJT — A high altitude metal-graphite grade containing 
50% copper and with low contact drop, it gives excellent service 
on 30-volt aircraft equipment such as motors, amplidynes, invert- 
ers, low voltage commutators of dynamotors, interpole generators 
and slip rings. Used at current densities ranging from 160 to 200 
amperes per square inch. 

GRADE ALP — A metal-graphite grade with approximately 65% 
copper and very low contact drop, for low voltage dynamotor 
commutators on which brush performance is affected by high alti- 
tude and because of the need for a grade of still lower contact 
drop than AJT. 


These brushes have been developed for military air- 
craft. Both now and after the war, the research facilities 
of National Carbon Company will continue pre- 
eminently qualified for solution of brush problems im- 
posed by the unceasing development of all types of 
rotating electrical equipment. 


+ BUY UNITED STATES WAR BONDS +*« 
NATIONAL CARBON COMPANY, INC. 


Unit of Union Carbide and Carbon Corporation 


UCC 


CARBON PRODUCTS DIVISION, CLEVELAND, OHIO 


General Offices 
30 East 42nd St., New York 17, N. Y. 
Branch Sales Offices 
New York, Pittsburgh, Chicago, San Francisco 
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JONES 500 SERIES 





TOWARD WORLD STANDARDIZATION 


6-Contact 


Plug and \t the December meeting of American Standards As- 
Socket es ke ; 
sociation, commemorating the quarter century mark in 


’) 


F.. heavy currents and high voltages. Engineered to was made of the authorization of a United Nations 
fulfill every electrical and mechanical requirement. A\ll sizes polar- standards body. Discussion of such a development has 
ized, preventing incorrect connections, no matter how many sizes are : 
used on one installation. ; see 
Sizes: 2, 4, 6, 8, 10 and 12 contacts. Easy to wire and unusually stimulation of production and facilitation of use of war 


its service to industry and Government, announcement 


been purely informal up to now but advantages in 


accessible for inspection. Complete data in Bulletin 500. Write for 


materials has been apparent to British, Canadian, < 
your copy today. : S PI »T1tis ind 


U.S. standards and Government people who have been 

talking it over. Credit is given to existing standardiza- 
HOWARD B. Ale), | ES tion for recent savings of 60,000 ton of steel and 17,000 
ton of copper. Offices and skeleton staffs are projected 
for London and either New York or Washington. 


2460 WEST GEORGE STREET, CHICAGO 18, ILL. 





POSTWAR SIGNPOSTS 


\t Lincoln Electric Co., Cleveland, Ohio, a post-war 
planning competition is launched for participation by 
practically all employees. With the announced pur- 
pose of gathering all possible ideas from each worker, 
the activity is intended to assist management in planning 
for the future. It runs from October 1943 to July 1944 
and covers postwar products along the lines of the com- 





pany’s present endeavor and on which its present ex- 

perience will be of benefit as well as methods of manu- 

facturing such products or improved methods of manu- 

“. facturing present products. Prizes in the amounts of 

abs $500, $300, and $100 are being offered for the leading 


Di W | TH 0 lj R AR WE f} FQ . ( F § owe suggestions. This contest is not intended to supplant 


or change the status of the regular suggestion system 


~—AGIVING PRECISION PERFORMANCE already in operation at Lincoln although ideas can be 


submitted in both categories. Elaborate precautions 











ae { ee are being taken to insure that all employees are anony- 
5 ie : Brainin contacts enter into the ; durine the judging of goestie yz hy the on 
? assembly of electrical devices for mous during 1 judging Of suggestions Dy 1e com 
e every branch of the army, navy pany s executive group. 
q » & and merchant marine. We have 
5 the experience to make special 
PM ‘ ora > eo: . ° ; 
J ; designs for your specific purposes. Refrigeration experts are currently looking to the 
(re ’ > i : 


home freezing unit as a possible white hope for post- 








war volume production. Users of such equipment are 
reporting extraordinary benefits and pleasures derived 


H S BR R Al N | A C 0 from the changes made in their household routine by 
. . . 


possession of a low-temperature cabinet. Some advan- 


PRECIOUS METAL PRODUCTS FOR ELECTRICAL MANUFACTURERS 


tages are savings through quantity purchase, through 
233 SPRING STREET — NEW YORK, N. Y. the ability to freeze surplus vegetables, fruit, poultry, 


EMICAGO OFFICE: 30 HN. MICHIGAM BYERS and game, while they are available and at their peak 
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“WE WANT TAYLOR FIBRE” 

















This war-born product is an auxiliary fuel tank that 
adds important miles to American airmen's bombing 
missions. It is made of Taylor Fibre. Why? Because 
Taylor Fibre sheets, shipped and stored flat, are 
quickly and easily formed to make these light- 
weight, leak-proof, auxiliary gas tanks that are so 
economical in comparison to the importance of their 
job that they can be discarded in flight, if necessary, 
as soon as they're empty. You never know what can 
be done with Vulcanized or Phenol Fibre until you 
Take it to Taylor 








It happened recently in one of our customers’ plants. We were an unidentified witness. 


The workmen were forming an important war instrument from vulcanized fibre sheets. 


Suddenly the men stopped their work, turned their backs on the sheets they were using, 
and replaced them with a new batch that had just been delivered. 


’ 


“Why the change?” we asked, innocently. “Oh, this is Taylor Fibre,” one of the men 
replied. “We like to work with Taylor. It forms so easily. You can always depend on it. 
No ‘bugs’ in it.” 

Taylor Fibre’s dependability is the result of the VERIFIBRE PROCESS—Taylor's name for 
quality-control. It means that every inch of Taylor Fibre is checked and verified at 
every step in its manufacturing process—a process that is completely Taylor-controlled 
under the roof of the industry's most modern plant. Cotton cellulose, papers, resins, 
chemicals are all produced or refined by Taylor. The result is a finished product that 


is quality-controlled. 


AWELOR FIBRE COMPANY 


NORRISTOWN, PENNSYLVANIA + OFFICES IN PRINCIPAL CITIES * PACIFIC COAST HEADQUARTERS: 544 S. SAN PEDRO STREET, LOS ANGELES 


LAMINATED PLASTICS: VULCANIZED FIBRE - PHENOL FIBRE - SHEETS, RODS, TUBES, and FABRICATED PARTS 
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DRAFTING 


NO-INK 


Drawing 


Adopted as Standard 
Board By Major Industries 


RE-SURFACE TOP Resilient drawing surface pro- 
Worn Buards. Mod- ducesa sharp, opaque stroke in the drawing 
ernize New Boards. __resylts in perfect prints—makes inking 

PRECISION-IZE unnecessary. The most perfect, most de- 





Pencil Drawings lightful surface to work on. 
for Perfect Prints. 
RELIEVE 10 Years More Use From Old or Discarded Boards 


Users are reordering in quantity. Over 
25,000 NO-INK Drawing Board Tops al- 
ready in use, saving man-hours, speeding 
production, renewing discarded boards, 
modernizing new boards. Costs so little. 


We cut Tops to exact board size, no matter how large or 
how small. Attached by anybody in 10 minutes, ready 
for immediate use. Economize, modernize your drafting 
procedure. Write for catalog, prices and trial offer. 


Est. 1911. Over 30 Years of Guaranteed Customer Satisfaction 


W. H. LONG COMPANY, 425 NO. CLARK ST., CHICAGO 10, ILL 


Shortages of Men 
and Materials. 


SPEED 
Production, 
Yet Cut Costs. 








DM. STEWARD MFG. COMPANY 


ffice & Works 


Chattanooga, Tenn 
“land in Lohan daleliclale! 
P.O. Box 196 
Needham, Mass 


Chicago 
549 W. Randolph St. 


ectrical Manufacturers Supply Co 
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and the increased variety of foods which 


is possible to have always on hand. Purvevors of frozen 
foods are predicting their potential ability to undersell 


of flav YT, 


canned foods and since the flavor of frozen food is gen- 


erally conceded to be better, they will undoubtedly gain 


very wide acceptance. Citing the fact that possibly a 


third of all perishable food is wasted before reaching the 


consumer, frozen food advocates point to the overall 


economy of raising produce on large mechanized farms 
and freezing it immediately at its peak of goodness for 


smooth, even distribution as opposed to the seasonal 


of the perish- 
» bought 


] ] ] ] 
which has alwavs been 


Although 


basis by the 


marketing a part 


able food business. these foods can be 


on a day-to-day housewife, nevertheless, 


the advantages of quantity purchase and convenience 
may make a strong sales point for the deep-ireeze equip- 
utility official, 
frame of mind, has reported tests his family made with 
one of the units connected with a separate meter for ac- 
curate power ‘asurement. Of 10% cu. ft. ca- 
pacity, the 
day or about $25 
Ten per cent or $26 a year amortization was 
total cost to $51 Spread 
food passing through the device, 


ment merchandizer. (ne In a research 


cost mie 
chest was found to average 2.3 kw.-hr. a 
a year under their particular mode of 
usage. 
allowed bringing the 
over the 1100 lb. of 
they charged themselves 434 cents per Ib. as the cost 
of preservation and storage, an amount more than off- 
set by the various economies possible. 


a year. 


Ranges and refrigerators are scheduled to be dropped 
from the postwar lines of Stewart-Warner Corp., Chi- 
cago, Ill. Radio equipment participation will continue 
and other household products may be added. 


Those servo-mechanisms which have been used to 
make U. S. tanks capable of firing on the run with 
great accuracy and devastating effect are being consid- 
ered by engineers at Westinghouse Electric & Mfg. 
Co. as adaptable to high speed trains and other vehicles 
after the war. Development work under way shows the 
possibility of providing a floating ride for railroad pas- 
sengers with a power expenditure of only about 3 hp. 





MEETINGS AHEAD 


Jan. 7. Society of Chemical Industry. Perkin Medal 
Award, Joint Meeting. American Chemical Society, Amer- 
ican Institute of Chemical Engineers, Electrochemical 
Society, and Societe de Chimie Industrielle, New York, 
N. Y. C. S. Kimball, secretary, 305 Washington St., 
Brooklyn, N. Y. 


Jan. 10-14. Society of Automotive Engineers. An- 
nual Meeting and Engineering Display, Detroit, Mich. 
John A. C. Warner, secretary and general manager, 
29 West 39th St., New York, N. Y. 


Jan. 24-28. American Institute of Electrical Engi- 
neers. National Technical Meeting, New York, N. Y. 
H. H. Henline, secretary, 29gW. 39th St., New York 18, N.Y. 


Institute of Radio nee Winter 
. B. Cowilich, 
lan’ York, N. Y. 


American Society of Heating and 
soth Annual Meeting. New 
51 Madison Ave., New 


Jan. 28-20. 
Technical Meeting. New York, N. Y. 
ass t. secretary, 330 West 42 ond ts 


Jan. 31-Feb. 2 
Ventilating Engineers. 
York, N. Y. A. V. Hutchinson, 
York, N. Y. 
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V_——_ KOVAR ELECTRODE 
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DOING IT CY 
fe y 2) (Solder, weld, or braze 
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FOR YEARS / ad 
f SEALING GLASS 


e f (Thermal shock resistant) 











SEALING GLASS TO METAL 


ad OVAR, an iron-nickel-cobalt alloy, was primarily developed 
! 





TRADE MARK 337962, REGISTERED IN U. S. PATENT OFFICE 


to meet the need for metal-to-glass seals in electronic tubes. 
Kovar matches the expansion of hard or thermal shock resistant 


type glass—is readily formed by machining or deep drawing— 
Use KOVAR pes 


resists mercury attack. 





for sealin The seal between Kovar and glass is a chemical bond in 

g which the oxide of Kovar is dissolved into the glass during a 
heating process. The result—a permanently vacuum and pressure 
tight seal effective under the most extreme climatic conditions 


ELECTRONIC TUBES 


TRANSFORMERS —tropical to stratosphere. 
RESISTORS Stupakoff supplies Kovar sheet, rod, wire, tubing; and for 
those not equipped for glass-working, Stupakoff makes Kovar 
CAPACITORS sealed terminals and other assemblies designed for soldering, 
CONDENSERS \ welding or brazing to metal containers 
\¥ to form vacuum or pressure tight seals. 





VIBRATORS \ 
SWITCHES 


Kovar IS the answer to permanent 
vacuum or pressure tight sealing. Let us 


“for great 


RELAYS, ETC ostiteuaneane’” help engineer YOUR sealing problems. 








Buy War Bonds 
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L Products for the san of Electronics ia 
fos STUPAKOFF CERAMIC AND MANUFACTURING CO., LATROBE, PA. . 
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IE you are making essential 
equipment—amplifiers, mo- 
tors, listening devices, locomo- 
tives—anything that employs 
electric power—your workmen 
can do a better job faster if the 
pliers they use are Klein’s. 

The name Klein has stood 
for the highest quality in elec- 
trical tools since the frst wires 
were strung. Today, Klein is 
helping to get war jobs done— 
on time. 

In the Klein line are pliers 


Since 1857 


KLEIN’S 


TO HELP YOU 
SPEED PRODUCTION 


and cutters exactly designed 
for the job they are to do— 
long, needle nose pliers for 
delicate wiring—keen, oblique 
cutters for stripping wire or 
hooking up motors—big, 
husky linesmen pliers for the 
heavy, tough jobs. 
Manufacturers engaged in 
essential war work have found 
that quality tools aid in keep- 
ing schedules. In the hands of 
workers, the plus quality built 
into Klein pliers shows up. 


This booklet on the 
care of tools is a Klemm 
contribution to mak- 
ing tools last longer 
—give better service. 
Write for a copy. 


& Sons 


ome WOE EN cox 


3200 BELMONT AVENUE, 
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CHICAGO 18, ILLINOIS 


per railroad coach. Mechanism tor this is small enough 
to fit into an overnight bag. Because the required equip- 
ment depends on the weight of the controlled object 
multiplied by the square of vertical displacement, it 
takes approximately the same power to control an au- 
tomobile as it does a railroad car—weight relationships 
being offset by the increased vertical movement en- 
countered on the highway. 


APPLIANCE SHORTAGE SURVEYED 


consumers 
in Civilian 
The work will cover 7,000 house- 
holds and will inquire into details of their shortage of 


WPB is doing a job of research among 
to discover the true situation of shortage 
electrical appliances. 


radio sets (excluding car radios), radio tubes, batteries. 
radio repair services, refrigerators, irons, washing ma- 
chines and other electrical appliances and services to 
In each 
of the items on the list the question will be asked 


the extent of 115 types of civilian products. 


whether there has been real hardship, inconvenience, or 
no difficulty in supply 


SPECIALIZED STANDARDIZATION 


\ppointment of a new standards policy committee at 
General Electric Co. marks a new effort to give maxi- 
mum consistency of appearance, interchangeability, and 
economy of manufacture to its products. Responsibility 
of the committee will be the development and main- 
tenance of sound design engineering and manufacturing 
standards and practices for use throughout the company. 
This central committee will work with existing groups 
having specialized responsibility in the various fields 
within the company; and the effort will always be to 
utilize, as far as practicable, those existing standards 


of ASA, AIEE, ASTM, and SAE. 
NEMA SECTION CHANGES 


\Vithin the industrial control section of National Elec- 
trical Manufacturers Association, aircraft and marine 
propulsion considerations have been added to the estab- 
lished scope. The definition now reads: 

Aircraft; Bakery Machinery; Canning Machinery; 
Dairy Machinery; Conveyors; Elevators; Cranes and 
Hoists; Laundry and Dyeing Machinery; Printing 
Press; Illumination requiring adjustment of intensity 
such as theatrical effects; Mining Machinery ; Pumps— 
Liquid, Air and Vacuum; Textile Machines; Wood- 
working Machines; Shipboard Apparatus, including 
Propulsion; Electric Welders; Machine Tools; Indus- 
trial Heating Apparatus; Battery Charging. 

At the same time, it was announced that the bare 
and weather proof wire section had been entirely dis- 
solved by Nema. 


SIMPLIFYING AIR COMPRESSORS 


Approved for promulgation by the Division of Simph- 
fied Practice of the National Bureau of Standards 1s a 
simplified practice recommendation for service-station 
air compressors including units with motor drives from 
14 to 10 hp. Identified by code No. R202-43, the rec- 
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Mr. Now: Weather and “in-a-hurry”’ 8 3 Mr. Postwar: Motors that will rT 
operators give these Century shipyard B take that kind ofpunishmentare & 

crane motors a beating 24 hours a day. - just what I need for my mill. H 

¥ A 
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: = reversing of impact 
loads prove the stamina of 


CENTURY 


.—, CRANE MOTORS 


ere’s a motor job that demands real stamina, 24 

hours a day. In a well-known shipyard, Century 
Motors are installed on each of the cranes and hoists 
like that shown above. Exposed to the elements day 
and night, they stand up under the shock loads, fre- 
quent starts and stops and reverses imposed by the 
high speed, modern shipbuilding war program. 





@ Pees You can depend on Century today — and tomorrow. 
at 
MOTORS 
CENTURY ELECTRIC COMPANY 
1806 Pine Street St. Louis 3, Missouri 
One of the Largest EXCLUSIVE Motor & 
Generator Manufacturers in the World. Offices and Stock Points in Principal Cities 
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... they meet the rigid Specifications 
of the 


ARMY-NAVY- 
MARITIME 


Designed and Engineered for 
Shipboard Service above and 
below deck... both for Com- 
bat and Merchant Service. 


Baldor Motors meet the high 
standards of Industry also 
- «SO they will surely meet 
your requirements. 





The 100% Protected Motor 
with liberal overload capacity 


BALDOR ELECTRIC COMPANY, ST. 
District Offices in 


LOUIS 


Principal Cities 
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automatic-start and -stop com- 
pressors of air construction, horizontal-tank- 
mounted, and operating between 100 and 200 psi. 
Scarce and critical materials can be saved in consider- 
able quantities by reduction from 347 models to only 


ommendation covers 


cooled 


12, or 96 per cent, by practice of this simplification pro- 


gram. Pending printing, mimeograph copies can be 
requested from the Bureau Division at Washington 
fo, 2.C. 


WHY AND WHEREFORE OF AIEE 


Recently published by American Institute of Electrical 
Engineers is a handbook designed to explain the opera- 
tion, achievements, and possibilities inherent in its setup. 
Starting from an explanation of why the institute was 
founded, the booklet goes on to discuss its organization, 
extent and distribution of membership, benefit to the 
student engineer, opportunities through institute meet- 
ings and classes, the relation between electrical engi- 
neers and all professional engineers, and between elec- 
trical engineers and public affairs. Sponsored publica- 
tions and technical contributions through institute chan- 
nels also come in for consideration. These papers and 
other material of stimulating scope are listed in an ap- 
pendix which breaks them down into 24 different refer- 
ence lists. Shown are subject, author, publication date, 
and point of availability. Another section is devoted 
to consideration of the finances of the institute. It is 
suggested that the handbook may be both informative 
and useful to qualified prospects who might seek to join 
the institute. 


MATERIALS STANDARDS 


Two new publications of American Society for Testing 
Materials, 260 South Broad St., Philadelphia 2, Pa., 
concern themselves with plastics and textile materials 
and are available for distribution by that organization. 

Under plastics, the volume of data provides 18 speci- 
fications covering numerous types of molding com- 
pounds and other plastics in form of sheets, tubes, rods, 
etc. including sheets and tubes for radio specification. 
Four standards are included for nonrigid plastics. Pro- 
vided are methods of tests for colorfastness to light, 
compressive strength, distortion, dielectric constant, 
diffusion of light, flammability, hardness, haze, mar re- 
sistance, punching quality, stiffness, tensile properties, 
tear resistance, and thermal expansion. One section 
is devoted to definitions of terms. As a second edition, 
this compilation contains more than 25 new specifica- 
tions and tests which have been standardized by 
ASTM during 1943. 

Bearing significance for those specifiers of dielectric 
materials comprising or containing textiles, the volume 
on textile materials and related information contains 
data on calculation of a number of tests for textile ma- 
terials, a yarn number conversion table, humidity tables, 
and abstracts of papers. Given also are several tests 
published for information and comment covering ac- 
celerated aging, designation of yarn construction, etc. 
An extensive glossary of terms lists man-made and 
natural fibers, defects in woven fabrics with definitions 
and photographs, and terms relating to hand of fabrics. 
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IN SELECTING YOUR PLASTIC MoLDER—LooK FoR BA] ANCE! 


To do your molding job and do it 
tight, your custom molder has four 
functions to perform—Engineering, 
Mold-making, Molding and Finish- 
ing. Some like to add a fifth one— 
Selection of Material—but that’s ac- 
tually an essential part of Engineer- 
ing, and should be treated as such. 

The measure of your molder’s use- 
fulness to you lies in his ability to so 
balance all these functions in one 
plant that soundly engineered, 
thoroughly inspected parts feed into 
your production lines on rigid sched- 
ules .. . without delays or excuses. In 
other words, on his ability to assume 
full responsibility from drawing 
board to delivery. 

At Kurz-Kasch, this balance is 
struck at the Plastics Round Table, 
where experts of a// departments plan 
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production together with your engi- 
neers or designers. Behind them lies 
a generation of experience in mold- 
ing all plastic materials by all ac- 
cepted methods. And in growing up 
with the Plastics industry, they’ve 
picked up experience you might need. 
You can sit in with no obligation. 

RIGHT NOW is the time for Design and Engineering on your post- 
war plastics applications. And, in some cases, Mold-making. Do this, 
and you'll have the jump on the field . . . we'll be all set to serve you 


better . . . and your Plans will turn into Products more smoothly. 
Ask for an engineer! 


KURZ-KASCH 








For over 25 years Planners and Molders in Plastics 


Kurz-Kasch, Inc., 1417 South Broadway, Dayton, Ohio 


Branch Sales Offices: New York @ Chicago @ Detroit ¢ Los Angeles © Dallas © St. Lovis © Toronto 


Canada. Export Offices: 89 Broad Street, New York City 
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HEXACON 
ELECTRIC 
SOLDERING 
IRONS 
























less opeartor fatigue ‘ 
easier manipulation... rapid, 
uniform heat—these are a few of 
the features responsible for the 
wide popularity of HEXACON elec- 
tric soldering irons. 


Constructed for maximum oper- 
ating efficiency, HEXACON heat- 
ing elements are housed’ in 
damage - proof, hexagon - shaped 
barrels for protection from me- 
chanical injury. High heat alloy 
cores resist scale and _ prolong 
element life. Insulation breakdown 
tested for twice the requirements 
of the Underwriters’ Laboratories. 


HEXACON ELECTRIC CO. 


177 W.Clay Ave. RosellePk,N. J. 
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WRITE FOR LITERATURE 
Descriptive bulletins, describing 
the complete line of HEXACON 
electric soldering irons, will be _o— 


sent on request. 






PRECISION TO THE “Nth” 


i peepee” 4 i 
Perfect co-ordination of skilled minds and hands 
in a well knit organization with 20 years of radio 
manufacturing experience has been the secret of 
MERIT'S success in building precision equipment 

to the most exacting specifications. 


Now manufacturing tor every branch 
of the Armed Services. 


Suppliers of component parts 
for the famous SCR-299 
~ mobile unit. 


Since 1924 


Transformers — Coils —Reactors 

— Electrical Windings of All Types 

for the Radio Trade and other 
Electronic Applications. 


MERIT COIL & TRANSFORMER CORP. 


311 North Desplaines St. CHICAGO 6, U.S.A. 
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Six standards pertain to ashestos tape; 4+ to bast and 
leaf fiber products, jute. et 26 to cotton; and 4 to 
various types of glass—varn, fabrics, tubular sleeving, 


braids, and tapes. Requirements on rayon and silk are 


also discussed. 


SUGGESTIONS AT WORK 


Taking the place of many man hours of work at the 
plants of Westinghouse Electric & Mig. Co. employee 
suggestions in the first six months of 1943, yielded 330,- 
OOO extra man hours. Special committees reviewed the 
17,235 items and found 5384 worth putting into imme- 
diate effect. For their interest and ingenuity the sug- 
gesters were paid $67,600 in special bonuses, or $26,127 
more than similar activities from the previous. six 
months had amounted to. Most of the ideas were of 
the commonsense type, requiring no special technical 
background but mainly a strong desire to get the job 
done in a hurry. 


HANDBOOK FOR RADIO ENGINEERS 


With particular effort to achieve thoroughness, [red- 
erick Emmons ‘Terman, director, Radio Research 
Laboratory, Harvard University, has in_ publication 
“Radio Engineers’ Handbook” already in the second 
impression of the first edition. In its preparation, some 
2,000 technical articles were reviewed and their salient 
points organized for reference by the engineer-designer. 
The attempt has been made to summarize all important 
facts about each topic and bring together formulae and 
procedures useful in actual design. Introductory ma- 
terial, of the textbook type, and descriptions of particu- 
lar pieces of equipment have been purposely omitted. 
Documentation consists of 1500 footnote references to 
published articles, in this effort to relate practically all 
pertinent existing literature in English on each subject. 
Being essentially a one-man job, the book is unusual 
among similar volumes in that the different sections 
are closely co-ordinated. Contents include sections on 
tables, mathematical relations, and units: circuit ele- 
ments; circuit theory; vacuum tubes and electronics; 
vacuum-tube amplifiers ; oscillators ; modulation and de- 
modulation; power-supply svstems; radio transmitters 
and receivers; propagation of radio waves; antennas; 
radio aids to navigation: and measurements. McGraw- 


Hill Book Co., 330 W. 42nd St., New York, N. Y. 


ABOUT PEOPLE YOU KNOW 


Robert L. Sutherland, leaving the Buick Motor Dyiv., 
General Motors Corp., Melrose Park, IIL, is engineer 
in the research department, Aeronca Aircraft Corp., 
Middletown, Ohio. 


Chief engineer C. C. Collman of Bliley [Electric Co., 
Erie, Pa., is now general manager of the company. 
Materials engineer at Pratt & Whitney Aircraft Corp. 
of Kansas City, Mo., is A. W. F. Green from N. A. 
Woodworth 2. Ferndale \ ich. 


on as works manager Ol 


Mort Bach leaves 
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PERHAPS WE CAN SUGGEST 





ALTHOUGH the war has made many 
complicated metal working machines 
necessary, the bulk of the machinery 
in this country is basically standard 
equipment. It may be readily switched 
over to peace-time production, as it is 
at the present time or with relatively 
simple change — if — the material to 
be worked and the articles to be manu- 
factured are selected with wisdom. 


Because of their easy workability, adaptability to many 
finishes, corrosion resistance, and other desirable properties, 
Seymour Nickel Silver and Phosphor Bronze sheet, wire and 
rod offer the means of producing a very wide variety of popular 
consumer products. Thousands upon thousands of items, rang- 
ing from costume jewelry to skyscraper trim, from tea sets to 
bar room fitments, can be manufactured by run-of-payroll 
operators without learning any revolutionary technique. We 
give here condensed descriptions of the two Seymour alloys 
recommended. Our engineers are at your service in applying 
them to your set-up if it is possible. 


atural” for your Equipment 





SEYMOUR NICKEL SILVER is an alloy of 
copper, nickel and zinc. Silvery white all 
through, it is the perfect base for silver, 
nickel and chromium plating. Having a fine, 
even grain, it is ideal for ornamental etched 
articles, such as ash trays, novelties, etc., also 
for tags, signs and markers. 


It takes any hardness from dead soft up 
gradually to a lively spring temper. It is 
especially suitable for deep draws and diffi- 
cult spinning. When leaded for free cutting, it 
is widely used for non-corrodible screw 
machine products. 


SEYMOUR PHOSPHOR BRONZE is an alloy 
of copper, tin and phosphorus. It is highly 
resistant to corrosion, abrasion, friction and 
fatigue. Practically indifferent to thermal 
change, it is a dependable material for the 
manufacture of small bearings. Because of 
its toughness and fatigue resistance, it is ideal 
for springs that must function indefinitely. 


Seymour Nickel Silver and Phosphor Bronze 
are made in sheet, wire and rod. The rod 
comes in round, square, angular and fancy 
shapes; also leaded for easy milling, turning 
and threading. Made in standard and in 
special grades. 


THE SEYMOUR MANUFACTURING COMPANY, 49 FRANKLIN ST., SEYMOUR, CONN. 


| ARAL UG$S NenFeovww Alloys 





Also NICKEL, COPPER, BRASS, BRONZE, ZINC ANODES e BRIGHT NICKEL e PLATERS’ SUPPLIES e WELDING RODS 
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Insulator Cable 
Catalog Size Length | Width 
Number Inches Inches 
7696 1,000,000] 1.58 = 1.31 12 2 
758.000] 1.39 
7698 $00,000] 1.20 1.19 -94 
350,000} 1.02 
7700 0000 81 81 63 1% 
00 -70 
7711 0 65 65 4l 1% 
No. 2 54 


These New Cleats permit closer spacings of conductors than the 
standard one wire cleats. This reduces the reactance between 
wires on A-C circuits besides conserving strategic material. 
Write today for descriptive literature. prices and delivery. 

















7D) = 


insured by PAV[§-made 












§ TO YOUR SPECIFICATIONS 


Make’ sure of faultless performance by using 
the service that produces the Davis-Made 
Solenoids—everywhere the mark of quality. 


\ D + Push-Type No. 2923 
DWD DAVIS-MADE 
J Dp LAMINATED SOLENOIDS 


Over 30 Years Experience 
(TWO LARGE PLANTS) 
Davis is amply equipped to give your 
requirements attention in either spe- 
cial or conventional design. Thou- 
sands of standard solenoid parts 
available—cutting costs—speeding 

delivery. 


COILS, COIL ASSEMBLIES, TRANSFORMERS 


Coil Windings for magnets, motors, generators, relays, aircraft 
equipment, communications, timing equipment, etc. Wire or 
write for bulletin. 


DEAN W. DAVIS & CO., Inc. 















Push-Pull Type No. 2861 





DAVIS-MADE 
LAMINATED SOLENOIDS 









Precision Made Coils for Every Electrical Purpose 
547 W. FULTON ST. @ a 1G NCO - yam | 5 
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| Vega Aircraft Corp., Burbank, Calif., to be succeeded 
by George H. Prudden. He becomes works manager 
of Lockheed Aircraft Corp., Burbank, Calif., with F, 
Penn Holter as assistant. 


Templeton Radio Co., Mystic, Conn., has for chief en- 
gineer Dale Pollack, previously connected with Bell 
Telephone Laboratories, Inc., New York, N. Y., and 
Radio Corporation of America, Camden, N. J. 





New member of the Aircraft Lighting Equipment In- 
dustry Advisory Committee of WPB is Richard F, 


Eberline of the C. M. Hall Lamp Co., Detroit, Mich. 


At General Electric Co., Pittsfield, Mass., G. A. Gus- 
tafson becomes manager of the plastics divisions of the 


| appliance and merchandising department and F. W. 


Warner becomes assistant engineer. 


Nelson P. Case is director of new engineering, design 
and development department division of Hamilton 


Radio Corp., New York, N. Y. 


Former member of the cathode ray department of Na- 
ional Union Radio Corp., Newark, N. J., E. W. 
Schafer becomes chief engineer. 


In Minneapolis, Minn., Link-Belt Co., purchasing the 
plant of Link-Belt Supply Co., makes Ray S. Wood 


plant manager. 


Manager of the airplane division department of the 
development division, Curtiss Wright Corp., Buffalo, 
N. Y. is L. B. Ragsdale, ex-research engineer on PT 
boat engines for Sterling Engine Co. 

Formerly with the Lycoming Div., Aviation Corp., 
Wilhamsport, Pa., Hans Rutishauser joins Aerojet 
engineering Corp., Pasadena, Calif. to be development 
engineer on aviation projects. 


Daniel M. Mulholland replaces W. H. Willis as 
quality engineer, Euclid Lamp Works, General Electric 
Co., Cleveland, Ohio. 


At Bendix-Westinghouse Automotive Air Brake Co., 
lyria, Ohio, A. J. Stimson has his title changed from 
chief sound engineer to chief electronic engineer. 


Daniel S. Dinsmoor, previously assistant general 
manager of the organic chemicals division of Monsanto 
Chemical Co., St. Louis, Mo., is vice president and 
general manager, Merrimac Div., Everett, Mass. 


At the Colson Corp., Elyria, Ohio, W. C. Roe is chief 
engineer succeeding R. D. McMullin, previous holder 


of the title. 


In the Cleaner Department, Apex Electrical Mfg. Co., 


| Sandusky, Ohio, Jack Martinson, former superin- 


tendent, is no longer with the company. Walter Sprau 
is now electrical engineer. 


Development engineer William S. Watts of Aircraft 
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RAYTHEON 


Voltage Stabilizers 
Accurately Control Fluctuating 
Voltage to + ,% 


CASED MODEL 


Raytheon Voltage Stabilizers are available for your installation requirements. All Raytheon Sta- 
incorporation in your product or equipment for bilizers deliver controlled output voltage to + 2% 
almost any type of service. There are three designs over their full rating. Write, outlining your needs 
—cased, uncased and endbell models—to meet Raytheon Engineers will make recommendations. 


Raytheon Voltage Stabilizers Give You 
These Outstanding Advantages... 


@ Hold constant varying A. C. input 





voltage to + %4%. 


® Stabilize at any load within their Endbell Medet 


ratings. e Wide A.C. input voltage limits ... 


95 to 135 volts. 
® Quick action... stabilizes within 2 


cycles... variations cannot be @ Entirely automatic ...no moving 
observed on an ordinary parts... requires no maintenance... 
volt meter. connect it and forget it. 





ae 
AAPAVIBEDS MANUFACTURING 


ls ] y, 190 WILLOW ST WALTHAM, MASS 
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DRAFTING ROOM COPIES 


with a Flick of the Dial... 





every legend, di- 
mension, correction 
_ and notation includ- 
I ed—every line, 
every angle exactly 
reproduced 


TER 


- COPYIST 


WITH THE le, Hy 


The Hunter Electro-Copyist makes photo-copy trac- 
ings direct from pencil originals, on vellum or linen— 
clear shop prints on durable paper—copies of bor- 
rowed prints—as many as you want, as quickly as you 


want them! 


This modern reproduction method makes possible 
machine-made tracings in multiple—easy alteration of 
originals—brings back worn, wrinkled tracings— 
safeguards originals by providing copies for pencil or 
ink marking or alteration. There is an Electro-Copyist 
model for every need—from the letter-size to the big 
units specially developed for the aviation industry that 
will take originals up to 48” by 168”. All are so 
simple your office boy can operate them. 






@ Hunter has prepared 
a booklet that is vir- 
tually a treatise on 

photo-copying ap- 
plied to industrial 
needs. Send today 

for your copy. 












There’s no copying 
need too big for a 
Hunter Electro- 
Copyist to handle. 


HUNTER ELECTRO-COPYIST, INC. 


430 S. Warren St., Syracuse, N.Y. 
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Marine Products Inc. leaves to become chief engineer, 
Auto-Railer Div., Evans Products Co., Detroit. Mich. 
At Link-Belt Co., Harold L. Hoefman leaves man- 
agership of the Atlanta plant to be general manager of 
the Chicago Pershing Road plant. His post at Atlanta 
is filled by Richard B. Holmes, former Indianapolis 
district manager. 


Previously acting project engineer at Kinner Motors 
Inc., Charles E. MacDonald is with Vega Aircraft 


Corp., Burbank, Calif., as design engineer. 


Director of purchases and traffic, International Har- 
vester Co., Chicago, Ill., W. E. Worth becomes one 
of its vice presidents. 


A. J. Raitch, chief engineer, Bolens Products Co., 
Port Washington, Wis., has left to go into naval service 
as a lieutenant. 


At Sperry Gyroscope Co., Walter Welsby-Worth is 
manutacturing engineering information leader in the 
Nassau plant, while J. J. Stunzi becomes assistant 
plant production control superintendent, 


M. M. Greer, former man- 
ager of industrial _ sales, 
Edwin L. Wiegand Co., 
Pittsburgh, Pa., is elected 
vice president in charge of 
engineering. 


In the Centralab  Div.. 
Globe-Union Inc., Milwau- 
kee, Wis., G. Milton 
Ehlers becomes chief cer- 
amic engineer. 





M. M. GREER 


Jerome A. Raterman goes 
from vice president and 
treasurer, Monarch Machine Tool Co., Sidney, Ohio, 
to executive vice president, while Kermit Kuck, former 
branch manager at Newark, N. J., becomes chief engi- 
neer at Sidney. 


Chief engineer, Athanas Paul Fontaine becomes as- 
sistant to the director of engineering, Consolidated 
Vultee Aircraft Corp., Vultee Field, Calif. 


Glenn L. Martin Co. makes Joseph T. Hartson presi- 
dent of its Nebraska Co. in Omaha. He has been with 
the company since 1935. 


Wade E. Canfield steps up from division manager to 
assistant to the president at S. K. Wellman Co., Cleve- 
land, Ohio. 


From assistant chief engineer, Eastern Aircraft Div., 
General Motors Corp., Trenton, N. J., T. W. Loring 
goes back to his previous post as body engineer, Olds- 
mobile Div., General Motors Corp., Lansing, Mich. 


Having left the position of chief engineer at Ford Motor 
Co., Lawrence S. Sheldrick becomes assistant to 
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be CHROMALOX 


ELECTRIC HEATING UNITS 





“CURVED 
STRIP HEATERS 


clamped along the pipe. These 
units can be supplied curved in 
cross-section from 1 in. radius up, 
to fit any specified pipe size. They 
hug the pipe, held to it with a few 
strap-iron clamps. Available in 
lengths from 8 in. to 95 in., capaci- 
ties to 4500 watts. 

Strip heaters can also be sup- 
plied curved lengthwise to mini- 
mum radius of 2¥, in., to encircle 
larger pipes. 


IMMERSION &®» 
HEATER 


for screwing into a standard 
pipe “T” fitting, thus inserting 
heater blades directly into the 
pipe contents. Blades may be 
sheathed in any metal required 
to defeat corrosive properties 
of the liquid to be heated. 
Wide range in capacities and 
types. 

Also available, NWH heat- 
ers, comprising an entire 
assembly of heating unit, pipe 
housing, insulation and outer 
jacket. Built-in thermostat if 

eo» desired. 








Write us about what you wish to heat, send- 
‘ing rough pencil sketch. Wiegand electric 
heating experts will recommend required 

t and easiest method of installa- 
tion. “Ask for the Chromalox 64-page cata- 
log describing heating units ond how to 
apply them. On request. 





' 
* 


EDWIN L. WIEGAND COMPANY 





7530 Thomas Blvd., PITTSBURGH 8, PA. 
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R. K. Evans, vice president, General Motors Corp, 
Detroit, Mich. and executive of the general engines 
group—Alfison, Electromotive Corp., and Cleveland and 
Detroit Diesel Divisions. 


— W. Seaholm, chief engineer, Cadillac Motor 

‘ar Diy., General Motors Corp., Detroit, Mich. resigns 
to do consulting work on war production. John F, 
Gordon takes over the post. 


Micromatic Hone Corp., Detroit, Mich., makes Law.- 
rence S. Martz assistant to the president. 


expansion in the oftice of designer Raymond Loewy 
includes as new partners Mrs. Jean Thomson Loewy, 
A. Baker Barnhart, C. Louis Otto, and William T, 
Snaith. New name for the organization is Raymond 
l.oewy Associates 


From the Ordnance Div., Bell Aircraft Corp., Buffalo, 
N. Y., design engineer Richard E. Moore goes to 
Midland, Mich., to join the Metal Sales Div. of Dow 
Chemical Co., Midland, Mich. 


Harry Schmidt goes to Bloomfield, N. i. to be in the 
air conditioning and commercial refrigeration divisions 
of General Electric Co. He was previously factory 
planning engineer in the Specialty Products Div. of 
Western Electric Co. 


To supplant H. P. Cummings, Grant H. Howell be- 
comes superintendent, the Cleveland Co-Operative 
Stove Co., Cleveland, Ohio. 


Albert A. Arnhym, consulting engineer, Salor Air- 
craft Co., San Diego, Calif., was formerly chief engi- 


neer, Pacific Airmax Corp. 


Manufacturing and quality engineer, W. A. Johnson 
takes the place of H. F. De Long at the East Cleve- 
land Lamp Works, General Electric Co., Nela Park, 
Cleveland, Ohio. 


Coming from Sterling Aircraft Products, New York, 
N. Y.. where he was field engineer, Roland S. Ely 
is engineering laboratory supervisor, AiResearch Mfg. 
Co., Inglewood, Calif. 


Made assistant to Alfred Marchev, president Repup- 
lic Aviation Corp., Farmingdale, N. Y., is Stephen B. 
Membert formerly with the government’s Kingsbury 
Ordnance plant, LaPorte, Ind. 


David A. Nelson, previously with Colonial Broach 
Co., becomes general manager of the West Coast plant 
and a vice president with the Detroit Broach Co., Bev- 
erly Hills, Calif. 


From administrative engineer, Brewster Aeronautical 


_Corp., George D. Evans moves to Valley Stream, 


L. L, N. Y., to join Columbia Aircraft Corp. as chief 


engineer for that plant. 


President of Radio Products Corp., Irwin J. Mendels 
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A Word That Applies to Switch and Catalog Alike 


LECTRONIC designers and engineers are 


fast learning the multiple advantages of 


keeping the Mallory catalog handy at all times. 
Mallory stock switches are just one of these 


reasons. From the complete Mallory line. selec- 


tor switches are available to provide from one 


to 36 complete circuits. All are ruggedly con- 
structed and have silver-plated terminals and 
contactors for high conductivity and excellent 


insulation. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 





M 














P.R. MALLORY & CO. inc. 


ALLOR 


By checking the Mallory Catalog while plans 
are still on the drawing board, you'll find many 
stock parts that will help you to avoid unneces- 


sary tooling costs and long production delays. 


Mallory precision parts are serving the electrical 
and electronic fields throughout the world in 
essential civilian and military service. Send to- 
day for your catalog of Mallory parts available 
throughout the United States and Canada at 


conveniently located Mallory distributors. 
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There Are Bonds That Tie You to Your 
Fighting Man—Government War Bonds! 





Approved Precision Products 
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INSURANCE AGAINST 
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It’s Thermatite Treated 


Thermador Transformers are Thermatite treated to withstand 
extreme temperatures and humidity—arid or moist heat—dry or 
damp cold do not hamper their efficiency. Thermatite is the name 
of a process of accurate heat controlled vacuum impregnation 
developed and improved over a period of ten years. 


THERMADOR. 
TRANSFORMERS 





f i 
| THERMADOR ELECTRICAL MFG. CO. 
| 5119 S. Riverside Drive, Los Angeles, Calif. 
|» Seven Leagues Ahead” j 


* vw & ‘THEHILLIARD x 


THE HILLIARD CORPORATION 


106 West Fourth St Elmira, New York 


* CENTRIFUGAL |. SINGLE REVOLUTION FRICTION * 





: : : : — j 
becomes chairman of the executive committee of Cop. | 


tinental Radio & Television Corp. as the former cop. 
cern merges with the latter. 
Moved up from vice-president-general-manager to | 


president-general manager is Matthew Porosky of | 
Eagle Signal Corp., Moline, III. 

G. A. Burrell is made president of Burrell Technical 
Supply Co., Pittsburgh, Pa. Vice president and gen: | 


is G. H. Burrell. 





eral. manager 


Factory manager is the new title of former coordinator | 
of engineering LaVern E. Quinnell of Magnavox Co,, 
Fort Wayne, Ind. 


From .project engineer for Kinner Motors, 
Angeles, Calif., to 


ford H. Collins. 


Inc., Los 


assistant chief engineer goes Clif. 


Pittsburgh Reflector Co,, 
Pittsburgh, Pa., makes H, 
C. Zinsmeister president 
to succeed E. W. Simons, 


Superintendent of the Fort 
Wayne, Ind., works of In- 
ternational Harvester Co,, 
is Hugo A. Weissbrodt, 
recently deputy regional di- 

WPB, _ Detroit, 
and formerly assist- 
ant superintendent at the 
Fort Wayne plant. Mr. 
\Weissbrodt, who has also 
been superintendent of International’s Springfield, Ohio, 
succeeds C. M. Harrison, retired. 


rector, 


Mich., 





H. C. ZINSMEISTER 


works, 


Manager of the furnace division of A. F. Holden Co., 
\West Haven, Conn., is now Joseph M. Halloran who 
succeeds Francis A. Guidroz. 


Machinery & Conveyor Co. 


is former engineer John H. Fulper. 


Chief engineer of Kewanee 


Special assistant to vice president A. M. Wibel of 
Nash-Kelvinator Corp., Detroit is Fred L. Black. 

Russel M. Wicks advances from assistant superin- 
tendent to superintendent of Illinois Tool Works, at its 


Elgin, Ill. plant 


\merican Mechanical elects to 
vice presidency Jonathan A. Noyes, product and di- 
vision manager for petroleum machinery of the Sul- 


Society of engineers 


livan Machinery Co., Dallas, Texas. 

At C. G. Conn, Ltd., Elkhart, Ind., Earle L. Kent 
goes from chief electrical engineer to director of in- 
strument research. 

C. W. Van Ranst, ex-member of Ford Motor Co. 
engineering department, joins F. Jacobs Co., De- 


troit, Mich., for engine design and development, while 
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This new edition gives you the facts about Sil-Fos and Easy-Flo, 
the fast-acting, low-temperature silver brazing alloys that have 
revolutionized metal joining operations in many industries and 
have multiplied production, saved tons of metal, provided 
superior joints and cut costs on hundreds of jobs in planes, 
tanks, ships, guns, shells and other war equipment. It tells you 
how to put Sil-Fos and Easy-Flo to work in your 
plant and contains valuable information on joint designs, 


heating methods and production increasing procedures. 


WRITE FOR YOUR COPY — NOW 


 & HARMAN 


82 FULTON ST., NEW YORK 7, N. Y. 


Bridgeport, Conn. * Chicago, Ill. * Los Angeles, Cal. * Providence, R. |. * Toronto, Canada 


Agents in Principal Cities 
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ANOTHER 
SPECIAL BY 
PROGRESSIVE 


Ask for design help. 
Item illustrated is a 
“special,’’ of which no 
samples are available. 





Let COTTRELL PAPERS 


Solve Your Problem 


Since 1926 COTTRELL engineers have work- 
ed with those of the country’s leading manu- 
facturers of Motors and Transformers in the 
successful solution of tough insulation jobs. 
High quality papers have been produced to 
meet the various requirements of the industry. 
Today we welcome opportunities to co- 
operate with you in the problems of these new 
times. 





COPACO COPAREX-S NUNGRA 
100% RAG 100% RAG High RAG 
First two guaranteed 300 volts per mil. NUNGRA 
usually tests 300. All tough yet flexible. Nonchem. 
Standard Thicknesses .005 .007 .010 .015 .020 .025 
| 030. Mfd. in 30” x 40” SHEETS and continuous 
ROLLS 450’ to 2000’ x 1/2” to 30” width. 
SAMPLES ON REQUEST 
Submit Your Insulating Paper Problems 
Both Old and New To COTTRELL Engineers. 


wot inc Lek “Alt 
PAPER CO., INC. <(frah 


FALL RIVER, MASSACHUSETTS 
Factory: Rock City Falls. New York 
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in Milwaukee, William E. Simons, longtime manager 
of Ford's assembly plant, leaves to join Heil Co., 
of the same city. 


In the Borg-Warner Corp., John C. Buchanan suc- 
ceeds Harry L. Spencer to managership of the 


Muskegon Heights ( Mich.) plant of Norge Div. 


At Hedman Co., Chicago, Ill., Frederick W. Dahl- 


berg goes from chief draftsman to chief engineer. 


New works manager and manufacturing head of Cin- 
cinnati Planer Co., Cincinnati, Ohio, is George 
LaMoth who started with the company as a mechanic 
in 1914. 


Former chief electrical engineer, Marvin G. Nelsen 
is chief engineer of Guardian Electric Mfg. Co., Chi- 
cago, IIl. 


Albert R. Zelt is elected ranking vice president of 
Oil Well Supply Co. He has been, vice presdient in 
charge of manufacturing for the U. S. Steel subsidiary. 


Former chairman of the G. E. board of directors, 
Philip D. Reed succeeds W. Averell Harriman as 
chief of mission for economic affairs in London. Mr, 
Reed holds the rank of Minister, will be responsible 
for handling economic affairs of the United States 
in the United Kingdom. 


From superintendent to manager is the advance of 
Charles B. Townsend, Anaconda Wire & Cable Co., 
Sycamore, III. 


John W. Ladd, ex-vice-president, succeeds Walter 
L. Cherry to presidency of Cherry-Burrell Corp., 
Cedar Rapids, Iowa. H. H. Cherry, general manager, 
becomes first vice president. 


At American Foundry Equipment Co., Mishawaka, 
Ind., J. M. Evans moves up from electrical engineer 
to supervising engineer. 


President L. C. Beatty of Beatty Machine & Mfg. 


Co., Hammond, Ind., was until recently vice president. 


) 


Design engineer at B. F. Gump Co., Chicago, III. 1s 


now L. J. Nowak, Jr. 


In Curtiss-Wright Corp., vice presidencies go to 
Frank H. Harrison, former manager of manufactur- 
ing for International Harvester Co., and E. J. Har- 
rington, former coordinator of planning, production, 
and material problems for Lockheed Aircraft Corp. 


Jay W. Berwick, in charge of operations at (Glolite 


Corp., ( hicago, Ill., becomes vice president 
At Gray Mfg. Co., Hartford, Conn., C. G. Mont- 
gomery is chief engineer; E. Beal, design engineer, 


and W. Roberts, development engineer. 


Director of design engineering is the new title of E. 
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e could truthfully il- 

lustrate this adver- 
tisement with ships, planes, 
tanks, or jeeps — with 
practically any electrified piece of 
mechanism serving on the fight- 
ing line or on the production line. 
In every one of these devices 
somewhere — motor, generator, 
transformer, tube or control, 
there is a vital spot where the 
maximum of insulation depend- 
ability is essential— and there 
you find Mica. In many cases it is 
Macallen Mica. 


In your product engineering work for 
post war production you are going to 
use Mica where no substitution is pos- 
sible — and also for that extra margin 
of safety, you will use Mica wherever 
there is any element of doubt. 


Macallen Mica is the product of 50 
years of specialized skill and exper- 
ience in processing Mica to its greatest 
possible usefulness. Our engineering 
department will cooperate with you. 


50th Anniversary book — Macallen & 
Mica — Yours for the asking. 


PRODUCTS 


Compressed Sheets—Mica Pa- 
per, Cloth, Tape, Heater Plate, 
Compressed Sheet Tubing—Com- 
mutator Insulation—Compressed 
Sheet Washers—Insulating Joints 
and Canopy Insulators—Railway 
Specialties—Domestic and Im- 
ported Raw Mica. 


THE 


MACALLEN 


COMPANY 


16 MACALLEN ST. BOSTON 


CHICAGO: 565 W. WASHINGTON BLVD. 
CLEVELAND: 1005 LEADER BLDG. 
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THE LATEST, UP-TO-THE-MINUTE 


RADIO AND ELECTRONIC CATALOG IN 
THE ‘COUNTRY TODAY! 





(aandliy Bader (re. 


TA 3: Be 5 ,BEOREMM 
DSO | NINOS ° Oe 
CAE 


ast Published! 


Newest listings of amplifiers, communications equipment, 


radio tubes, testers, etc. - The latest developments in inter- 
communications equipment. - Greatly expanded listing of 
needed tools, especially for assembly and factory use. - Ad- 
vance listings of 1944 radio and electronic books; repair and 
replacement parts; bargain section of values. - A brand new, 
up-to-the-minute catalog that should be in the hands of indus- 
trial plants, laboratories, government and military services, 
schools, radio servicemen and dealers (on L265), everybody 


engaged in vital war and civilian work. 
1 FREE * 


The Lafayette Radio 
Catalog No. 94 will be 
rushed to you 
upon request. 
Fill out this 
coupon NOW! 


Sack the pottackh - Guy Wore War Sounds 


LAFAYETTE 





RADIO CORPORATION 


901 W. Jackson Bivd. 
CHICAGO 7, ILLINOIS 


265 Peachtree Street 
ATLANTA 3, GEORGIA 
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L. Miller who was formerly assistant director of en- 
gineering for American Machine & Metals Inc., East 
Moline, III. 


In the special equipment division of Emerson Radio 
and Phonograph Corp., New York, N. Y., Maurice 
L. Levy, former chief engineer of the radio division 
of Stromberg-Carlson Co., becomes manager. 


Austin Western Co., Aurora, III. “assistant” 
from the former title of chief engineer E. C. Brown. 


removes 


Electric Ad Clock 
George Willens, 


Co., Chicago, IIl. 
former 


is managed by 
secretary-treasurer. 


A. T. Deems takes the place of H. L. Adamson as 
chief engineer of C. S. Card Iron Works Co., Denver, 
Colo. 


Victor F. Sepavich, research and development en- 
gineer at Crompton & Knowles Loom Works, Wor- 


cester, Mass. was previously assistant engineer. 


Formerly superintendent, H. E. Rowen now becomes 


general manager, Sintering Machinery Corp. located 
at Netcong, N. J. 
At Automatic Electric Mfg. Co., Mankato, Minn., de- 


sign engineer W. C. Klammer takes the place of A. 
P. Pitzl who is in the Army 


From director of Experimental Engineering Div. at 
Aircraft-Marine Products, Inc., Westfield, N. J., V. 
E. Carlson is promoted to chief engineer. 


At Hytron Corp., Salem, Mass., C. F. Stromeyer re- 
places R. S. Briggs as chief engineer, while J. J. 
Knouse, engineer in charge of plant operations, be- 
comes plant manager for Electric Products Co. 


At East Newark, N. J., Automatic Winding Co. gives 
the new title of chief engineer to J. R. Mazzola, 
formerly specifications engineer. 

Herbert B. Hendrick Jr. succeeds Ed F. Amorosi 
as production engineer at the Loftstrand Co., Silver 
Spring, Md. 


Vice president in charge of production at Engineerin 
I g I g 

Laboratories, Inc., Tulsa, Okla., is Harold E. Reed, 
previously production manager at Cessna Aircraft Co. 


Technical director Dr. Zay Jeffries of the lamp de- 
partment, General Electric Co., Nela Park, Cleveland, 
Ohio, gets the gold medal of the American Society 
for Metals. 


American Society of Tool Engineers elects Ray H. 
Morris, vice president of Hardinge Brothers, Inc., 
Elmira, N. Y. to presidency. 


George A. Evans goes from liaison engineer of Fair- 


child Engine & Airplane Corp. to succeed Lee H. 
Worley as chief engineer. In the Ranger Aircraft 
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“POSITIVE CONTACT 





i\ J INNEAPOLIS-HONEYWELL Con-Tac-Tor Mercury Switches 

i are safe, silent and positive in action. They are thoroughly 

dependable and offer practically no resistance to the flow of 

electricity. Besides their great mechanical strength, Con-Tac-Tor 

Mercury Switches have high current carrying capacity and can 

easily switch and carry electrical loads as high as 45 amperes. 

Con-Tac-Tors have fewer parts, which means less cost and less 

maintenance. You'll find literally thousands of applications for 

Con-Tac-Tor Mercury Switches, which are made in a wide range 

: of types, sizes and capacities. Minneapolis-Honeywell Regulator 
mel ic elas Company, 2810 Fourth Avenue South, Minneapolis, Minnesota. 


MINNEAPOLIS-HONEYWELL 
CON-TAC-TOR 


MERCURY TO'ELECTRODE - MERCURY TO MERCURY 
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I:ngines Div., C. P. Sanders replaces Everard M., 
Lester as assistant chief engineer. Mr. Lester be- 
comes assistant general manager. 


General manager of Tomkins-Johnson Co., Jackson, 
Mich. is vice president Dorothy M. J. Tracey. She 
succeeds to the post, president A. R. Johnson. 





\t Holyoke Compressor & Air Tool Div., Worthing- 


TANCOR Professional Series Transformers’ ton Pump & Machinery Co., Holyoke, Mass., Her- 

case design combines a smart appearance and man J. Schorie becomes assistant works manager, 
uniform pattern with rugged mechanical construc- . ; : 
tion. The reversible mounting feature increases the Otto J. Schorer, engineer in charge, and George E. 
range of application. Uniform mounting centers are Salesky, production manager. In the compressor de- 


maintained for each case size; thus, accurate chassis 
punchings may be made with assurance of easy in- ca wipiina 
stallation or replacement. and in the refrigeration and air conditioning depart- 
ment, Fred G. Riedel is engineer in charge. 


partment, Warren A. Stewart is engineer in charge, 


This line of Stancor transformers combines sound 
engineering with highest quality materials and pre- 
cision manufacturing. No sacrifice of quality is Assistant chief engineer of May Oil Burner Corp. 


semen Baltimore, Md., is A. R. Stone. 
STANDARD TRANSFORMER CORPORATION 


1500 NORTH HALSTED STREET, CHICAGO J. M. Lehmann Co., Lyndhurst, N. J., makes chief 
; engineer George Jack vice president. 











DIMENSIONS. Air Communications, Inc., Kansas City, Mo., replaces 
a a a chief engineer Herbert G. Koenig with E. D. Smith. 
a H w L MW | ML \t Armstrong Machine Works, Three Rivers, Mich., 


P. L. Ulrich holds the position of chief engineer. 








RA 2%" | 2" 2%6" | We" | 2'42" 
RB 3%6"| 2%" | 2%" | 1'%6"| 2%" 
RC 3%" | 2%6"| 3%6" | 1'%e"| 2/6" 
RD 3%" | 3" 44%" | 26" | 3%" 


At Leon 2 Barrett Co., Worcester, Mass.., William 
A. Hyde is director of research. Harold F. Peavey 


is no longer chiet engineer. 


1 3 5" 3%" | 5" 336" | 456" F. X. Rettenmeyer, formerly manufacturing ad- 
RF 5" 4y," | 5" 32%/50"| 4546" ; ministrator, RCA Victor Div., Radio Corp. of America, 
RG 5" 5%" | 5" avs" | 4546" Camden, N. J. is now assistant chief engineer. 

RGA | 7'A" | 5'e") 6%e" | 4'%6"| 5%" ; Chief engineer L. W. Williams of Purolator Prod- 
RH | 9" 744" | 7" 6%" | 6" ucts, Inc., Newark, N. J. gets the title of vice pres- 
RJ 9" 8%" | 7%" | 7%" | 6" ident in charge of engineering. 








RK | 9" | 8%" 19" | 73%" | 8" 
RL In the airplane division department of the development 
division of Curtiss-Wright Corp., Bloomfield, N. J., 
former project manager J. M. Robinson becomes as- 
sistant to the manager. 




















Instead of L. D. Mead, C. B. Nash is now chief 


engineer of Diveo-Twin Truck Co., Detroit, Mich. 


H. A. Cozzens supplants J. A. Bekker as general 


manager of the Falstrom Co., Passaic, N. J. 


formerly executive vice president, H. I. Crow is now 


president of Air Associates, Inc., Teterboro, N. J. 


Watson Elevator Co. Inc., Englewood, N. J., makes 
its former chief engineer, C. R. Callaway, works 
manager at that plant. ‘ 

William L. Wilson leaves the Farmingdale Div. of 
Republic Aviation Corp. to be assistant to the pres- 


ident at Kellett Aircraft Corp., Philadelphia, Pa. 


Manager of the product design department of the elec- 
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TYPE NCS 


DESIGNED FOR TODAY’S NEEDS 
AND TOMORROW’S TRENDS —THEY 
OFFER A UNIQUE COMBINATION 
| OF ADVANTAGES 


You may not have realized how many 
different types of Needle Bearings have 
been developed since the first Tor- 
rington Needle Bearing was intro- 
duced. 

Some of them are illustrated here. 





Common Advantages 


All of them employ the basic prin- 
ciple of a full complement of small 
diameter needle rollers within a single, 


compact retaining raceway. And all of 


them offer the characteristic advan- 

tages of the original Torrington 

Needle Bearing: , 

1. Small size, light weight and compact 
design 


~ 


2. High radial load capacity and elimi- 
nation of stress concentration 

3. Unit construction which facilitates 

handling and installation 


Efficient lubrication; freedom from 
maintenance attention 


5. Low cost 

For Special Requirements 
Each of the “‘newer”’ types is designed 
for a particular task ...a particular 
set of conditions. 

Some of them were so well estab- 
lished even before the war as to be 
almost universally used for certain 
applications. For example, the NCS 
Type Needle Bearing, of rugged con- 
struction, designed for heavy service, 
and available in standard sizes to fit 
DD: to 


an inner race of from 5¢” 
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5!2” O.D., is widely employed in 
equipment for the oil industry where 
service conditions are severe and 
rough “handling”’ the rule. 

Others are the result of wartime 
demands for greater efficiency in 
speeding production lines and step- 
ping up performance records. The AT 


Type Needle Bearing, for instance, 


has a heavy, through hardened outer 
race designed to give maximum Ca 
pacity obtainable from the rollers 











used. It has found 
wide application in 
the aircraft con- 
struction where it 
is used with stand- 


ard AN bolts and 


is designed to have DC (INNER RACE) 


a static non-Brinell 

capacity equal to the single shear 
strength of the bolt. Standard sizes 
in the AT Type range from 0.1900 
to 1.0000” to fit on bolts No. 3 to 16. 


For Postwar Designs 


Where the efficiency of anti-friction 
operation is desired, and space, weight 
and cost are vitally important con- 


Ls, these are ALL 
Needle Lr CUTINGS ... 


siderations—as they will be in de- 
signing to meet postwar trends— 
Needle Bearings provide the answer! 

With the development of a com- 
plete line of all types, The Torrington 
Company offers the product designer 
and engineer a selection to meet vir- 
tually any radial load requirement. The 
experience of Torrington engineers 
is available to aid in design and ap- 
plication of Needle Bearings to your 
particular job. A copy of our current 
Catalog No.117 will give you an out- 
line of the types, sizes and capacities 
currently available for essential needs. 
And if our engineering staff can assist 
in selecting the right type for a par- 
ticular job, write, outlining your need. 
THE TORRINGTON COMPANY 


Established 1866¢ Torrington, Conn. * South Bend 21, Ind. 
‘Makers of Needle Bearings and Needle Bearing Rollers” 


Philadelphia Oly, 
e 
Los Angeles %& 


Seattle = 
cies Ee 
tm 


New York Boston 


Detroit Cleveland 
San Francisco 


Chicago Toronto London, England 


TYPE RC 7, WET 

















TYPE FDT 








TORRINGTON 


NEEDLE BEARINGS 
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Remember... CENTRAL offers 


PHILLIPS Recessed Head Screws... 


* All Head Styles for: 


e Machine Screws 
e Stove Bolts 
e Self-Tapping Screws 


CENTRAL SCREW COMPANY 
3519 Shields Ave. CHICAGO, ILLINOIS 


You can depend on Central 





. « enables contacts to go on 
. the “three-shift” standard 

Tungsten in electrical contacts adds the essential impetus to 
the tools. It reduces service interruptions caused by excessive 


oxidation and pitting. Replacements, through surface re- 
sistance, are minimized. 


METROLOY tungsten contacts are designed for severe, hard 
service; extensive use in vital ordnance work proves their 
ity to “carry on" for consumer needs later. 


Metroloy Company, 55 E. Alpine Street, Newark, N. J. 


MOEWROLOY 


s \\PRODUCTS 


<\ 


TO RESISTANCE-FREE OPERATION 






NEAREST 
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tric appliance division, Westinghouse Electric & Mfg, 
Co., Mansfield, Ohio is Ralph E. Kruck, who has 
been an engineer-designer for Westinghouse since 193], 
His old position in the East Springfield plant is filled 
by Anthony Naiden. 


To manage the Naval Ordnance Plant at Center Line, 
Mich., recently taken over from Hudson Motor Car 
Co., Westinghouse Electric & Mfg. Co. appoints 
James R. Weaver. He has been managing the Louis- 
ville, Ky. plant and is succeeded there by C, E. Ship- 


let, former superintendent. 


LeRoy F. Maurer goes from the Buffalo, N. Y. branch 
of Bell Aircraft Corp. to that at Burlington, Vt. to be 
assistant manager in the Ordnance Div. 


Nema elects to its board of governors Clarence G, 
Stoll, president and director of Western Electric Co., 
sell Telephone System supply source. 


Victor P. Shaffer, design, development, and plant lay- 
out man for Caleo Chemical Div., American Cyanamid 
Co., is engineer in charge of design for H. K. Porter 
Co., Pittsburgh, Pa. 


From assistant to the head of the engineering struc- 
ture goes Richard K. Koegler of the Airplane Div., 
Buffalo Plant No. 2, Curtiss-Wright Corp., Cheek- 
towaga, N. Y. Wright Aeronautical Corp. puts John 
M. Demarest in charge of plants in the Paterson, 
N. J. area. Mr. Demarest, who has been assistant to 
the general superintendent and, before that, plant engi- 
neer of International Business Machines Corp., holds 
the title of plant manager. 


Cleeman Withers goes from United Aircraft Products 
Inc., where he was executive vice president, to Gray 
Mig. Co., Hartford, Conn., to be vice president. 


Vice president and general manager V. E. Dunn of 
Appliance Mfg. Co., Alliance, Ohio, goes to president. 


Experimental engineer Roger Herman Casler of 
Bendix-Westinghouse Automotive Air Brake Co., 
Elyria, Ohio, becomes manager of the Aircraft Div. 


Bert Newman is president, Newman X-Ray Corp., 
which recently purchased Humphreys Roentgen Co. and 
set up operation at 518 Hankes Ave., Aurora, Ill. 


John V. Cheraso, chief draftsman of the Truck Div., 
White Motor Co., Cleveland, Ohio, was formerly spe- 
cial development engineer. 

Within Motion Picture Engineering Co., Robert J. 
Dunlavey is shifted from designing engineer, Detroit 
office, to chief designer, located in Chicago. 

At Kontrol-Fan Inc., Glendale, Calif., E. J. Sanders 
combines post of chief engineer with titles vice president 


and director. 


To vice president Charles F. Kettering in charge of 
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THE BURNDY 


-..the mark ofa 
sound and efficient 
electrical connection! 
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@ A small wire connection can be made in sev- 
eral ways. But the simplest, surest way is with 
a Burndy HYDENT solderless connector. 

That's why this Burndy HYTOOL (indenting 
pliers) will be standard in every electricians’ kit 
... very soon. It will simplify and save time con- 
necting up; and it will insure a trouble-free con- 
nection . . . stronger mechanically and more 
efficient electrically than by any other method! 

Burndy HYDENT connectors are available for 
wire and cable sizes up to 2000 mcm... . the 
larger sizes being installed with pneumatic or 
hydraulic HYTOOLS. 

The new HYDENT Catalog gives complete in- 


formation. Be sure to send for your copy to-day. 


ur 


BURNDY ENGINEERING CO., INC. 
107 EASTERN BOULEVARD, NEW YORK 54, N. Y. 
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' For Your Laboratory, Product, or Production Line) = ‘¢search, General Motors Corp., Detroit, Mich., goes 

VARIABLE VOLTAGE the John F ritz Medal for 1944 “for notable achievements 

in the field of industrial research which have con- 

tributed greatly to the welfare of mankind and of the 
nation.” 


At Cincinnati Planer Co., Cincinnati, Ohio, night super- 
intendent William Fisgus becomes general superin- 
tendent. For works manager, George LaMoth suc- 
ceeds Raymond J. Griese. 


Former chairman of the engineering department of the 

University of Rochester, William J. Conley becomes 
| consulting engineer with Lincoln Electric Co., Cleve- 
| land, Ohio. 


M. L. Manning leaves Illinois Institute of Technology 

to become associate professor of electrical engineering 

| and supervisor of the high-voltage research laboratory, 
Cornell University, Ithaca, N. Y. 


United States National Committee of International 
Commission on I]lumination re-elects president Preston 
S. Millar of Electrical Testing Laboratories, Inc. and 
vice president F. C. Breckenridge of National Bureau 
of Standards. 





* Output voltage O to 130 volts. * Continuously 

variable. x Input voltage 115 volts (or 230 V.) | 
* Efficiency over 95%. * Regulation under 4%. 
* No wave form distortion. * The ideal variable volt- 
age ermer. Sizes from 230 to 3500 watts. | 


| In the vacuum-tube engineering department of General 

| Electric Co., Schenectady, N. Y., former engineer E. F, 

| Peterson of the department takes charge of design 
engineering for receiving tubes 












exrort ooo TOO VARICK STREET NEW TORK, HM. Y. CABLES: “ARLAS” 
—_s 


| Niles-Bement-Pond Co. makes Charles W. Deeds | 
Hi | president and general manager to succeed Clayton R. | 
| Burt, now chairman of the board. Mr. Deeds was 


C U 5 T Oo M | formerly head of Chandler-Evans Corp. recently ac- 


quired by Niles-Bement-Pond 


M oO L D E R S | Clem H. Franks becomes director and president of 


Teletype Corp., New York, N. Y. to replace Gustave 


W: have the plant facilities, | Heding, resigned due to ill health. Mr. Franks has 





. : been vice president 

the organization, the know!- 
edge, the experience, the desire At Westinghouse Electric & Mfg. Co., a new and sep- 
arate marine industry department is managed by 


to serve American industry in ; ; 
y Charles H. Weaver, former manager of the marine 


molding PLASTICS to help win | section of the industrial department. 
the war. . 
Z. G. Taylor, previously in charge of general manu- 
a . | facturing activities in the electronic department, Gen- 
We Specialize in the Following eral Electric Co., Nela Park, is now plant manager of 
Made-to-Order Products: the East Cleveland Lamp Works. 
BRUSH HOLDERS CUT-OUT SLEEVES 


Executive vice president Colonel Burton H, Wither- | 
spoon of the Buffalo Chamber of Commerce leaves 
to become executive assistant to the vice president in 
CALL, WRITE OR PHONE | Curtiss-Wright Corp’s. Airplane Div. 


| E. T. Foote, first vice president of Globe-Union Inc., 


MIDWEST MOLDING ann JNA | Milwaukee, Wis., is president for 1944 of the Associ- 


ation of American Battery Manufacturers. 


BRUSH HOLDER CAPS METER HOUSINGS 
TERMINAL BLOCKS SWITCH PARTS 








MANUFACTURING COMPANY 


333. NORTH WHIPPLE ST. CHICAGO, ILLINOIS 


Chairman of the board since March, Henry J. 
Kaiser becomes president, Brewster \eronautical | 
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«| ‘But he that is greatest among you 


its 


he | shall be your servant’ | 


Matt. 23:11 
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IC- icro-processing” sets new standards of design | 
and performance for beryllium copper coil and flat 
* springs. We at Instrument Specialties Company take 
_ pride in the fact that the service record of millions 
7e- of Micro-processed springs has resulted in nation- 
wide acceptance of our unique precision production 
methods. 
gy 
- | In five short years I-S springs have proved their 
ry, superiority over any beryllium copper springs — 
whether their ultimate use is average or highly 
critical. In the same five years we have repeat- 
: edly shown that only Micro-processed beryllium 
aa copper can achieve certain desired 
a physical and electrical characteris- 
tics. Every step in our progress is 
backed up in fact —on your own 
springs, designed and Micro-proc- 
on essed to meet your particular need. 
How does I-S attain mass pro- 
i | duction when orders range from 
R 1,000,000 to 10 springs with simple 
vas | or complex requirements? The an- 
ac- | swer is plain to see. Special “spring 
grade” wire, drawn to specifications 
of | set up by the I-S production control 
ve laboratory: coiling, heat treatment 
has and electronic micrometer inspec- 
tion is directed by routine control 
methods based upon known fac- 
i tors; specially trained tool and die makers skillfully 
i apply the principles of Micro-processing to flat spring 
work; and in addition, Instrument Specialties Com- 
pany has in the field, resident engineers in major 
nu- industrial areas who are ready to discuss with you 
en- and act upon your spring problems. 
ol 
By re-defining the possibilities of spring performance 
we have opened new avenues for the use of beryllium 
er | copper springs — Micro-processing, more than ever 
gest | before, is a servant to the nation’s industry. 
in 
| INSTRUMENT SPECIALTIES CO., INC. 
ne., DEPT. L-, LITTLE FALLS, NEW JERSEY 
ci- 
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Non-insulated Coils ... Automatically Wound 
...on Forms or Directly on Cores or Bobbins 





You have an opportunity, with the No. 102 
Universal Coil Winding Machine, to synchronize 
production by matching the machine’s winding 
time to the operator’s handling time. 

Up to three automatically-controlled winding 
heads are supervised by one operator, and wind- 
ing is scheduled so that while manual operations 
are performed on one head, the other heads con- 
tinue producing. 

The No. 102 Universal Coil Winder is being used 
byscoresof manufacturersin production of aircraft 
instruments and other military requirements 
where high output and extreme accuracy are vital. 


FEATURES 
Each winding head automatically controlled by elec- 
trically-operated counter which disengages clutch at end 
of required number of turns. . . . Readily-adjustable 
mechanism for governing wire-layer length no extra 
cams. ‘‘Traverse’’ changes easily made... . Receding- 
type wire guide holders permit guiding close to work and 
shifting guide wheel to clear coil as it is taken from arbor 
or chuck. ... New-type tensions handle wires No. 46 and 
even finer over long production runs without breakage. 
Coil lengths: 14’’ to 114” with standard fittings 
l4’’ to 3’’ with supplementary attachment 
Maximum coil diameter: 314” 
Wire turns per layer: 10 to 800 (with supplementary gears.) 
Maximum winding speed: 2500 r.p.m. 
\ Cross - wound coils (lattice - type 
Bulletin 84 
Layer-wound coils, cotton-insulated or 
non-insulated — Bulletin 96 — 103 
Gutter - wound coils (heavy duty 
Bulletin 98 
Paper-insulated coils 
and 105 


gulletin 
pulteting \ 
piso chine 


cea 
\ 


UNIVERSAL WINDING COMPANY 


P.O. Box 1605, Providence 1, R. I. 


Bulletins 104 


43-E-12 


A Wide Range of Winding Machines for a Wide Range of Coils 











Corp., takes active charge at Johnsville, Pa., Newark 
N. J., and Long Island City, N. Y. Placing his son, 
Henry J. Kaiser, Jr. as his principal assistant, Mr. 
Kaiser locates at the latter plant. 
Leaving his position as 
chief engineer of the plas- 
tics divisions of General 
Electric Co., Henry M, 
Richardson opens a con- 
sulting practice in associa- 
tion with John M. DeBel] 
of Longmeadow, Mass. He 
will be located at Pittsfield, 
Mass 


At Display Stage Lighting 
Co., New York, N. Y., vice 
president Edison Price js 
veneral manager. 





H. M 


RICHARDSON 


Omar W. Suttles 20eS from vice president, Airfloat 
Mfg. Co., 


chiet-engineer of that organization. 


Coach los Angeles, to become president- 


Sune Her- 
now has charge of the 
Universal Unit Machinery 


and metallurgist 


manson of \Vacho Mig. Co 


Former. chief engineet! 
metallurgical department, 
Co., Milwaukee, Wis 
From General Electric Co., Edward O. Jones joins 
the engineering staff of Cook Electric Co., eastern di- 
vision, Greenwich, Conn 

Director of research and development of Scophony 
Corp. of America, New York, N. Y., is Dr. A. H, 
Rosenthal. 


The place of E. C. George, works manager, Allis- 
Chalmers Mfg. Co., Norwood, Ohio, has been assigned 


to F. R. Freyler. 


Continental Motors Detroit, Mich., switches 
Helmuth G. Braendel from supervisor, dynamometer 
laboratory, to chief development engineer, 


( Orp., 


Herbert Haupt, previously design engineer, becomes 


the new chief engineer at Littleford Bros. Inc., Cin- 


cinnati, Ohio. 


engiteering, Britton Controls, 
Inc., Karl B. Britton goes to the development engi- 
neering department of Thompson Products Ine., Cleve- 
Ohio, 


rom vice president ot 


land, 
M. V. Morley changes from specification engineer to 
structures engineer at the Tulsa, Okla. plant of Spar- 
tan Aircraft Co. 


\t the military aircraft modification project of North- 
\irlines, J. Harold Foster takes over superin- 
tendency while R. E. Remund becomes assistant super- 


west 
intendent in charge of production 
Associa- 


Following the dissolution of General Burnet 
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HE rubber shortage forced Auto-Lite’s 
Bay Manufacturing Division into the 
manufacture of grommets from a synthetic 
compound. But it wasn’t long before these plas- 
tic products demonstrated marked advantages. 
They resisted oil damage. Cracks didn’t develop 
as readily to form paths for treacherous electri- 


cal shorts. 


So it was natural for engineers and designers 
to turn to Auto-Lite when a problem developed 
in supplying nipples for high tension circuit 
connections on coils and distributor caps. And 
again performance reports give evidence of a 
better product. 

Already other developments are crowding for 
consideration, products calling for bigger areas, 
more difficult shapes. Auto-Lite engineers are 
bending every effort to show what can be achieved 
with injection and compression molding 
of plastics and meeting with remarkable “ore , 
success. Should you have a plastic prob- WAR 


lem which needs solving their experience 





in this field may prove helpful to you. 


THE ELECTRIC AUTO-LITE COMPANY 
BAY CITY Bey Manufacturing Division MICHIGAN 
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HOW SOON 
CAN WE 
GET ...? 








every 


instrument Plant signaling 
an 
for communications. 


SAFETY 


with 


Instrument 
Littelfuses This is a war of elec- 
trical instruments — for 
metering, testing, Inspection, pro- 
tection —absolutely necessary to 
production. 
Such equipment must work depend- 
ably and constantly. High speed pro- 
duction has brought about an acute 
problem. These instruments are in 
danger of overwork. Many are 
irreplaceable. 
Critical,materials used in their con- 
struction are required for a multi- 
tude of other essential purposes. 
Jewels used in instruments are diffi- 
cult to obtain. 


Present Equipment Must 
Be Kept on the Job! 
I flicient fusing prevents damage by 


short cireuits- burnouts — saves eee Thousands 
of other uses. 


Ammeters. 


valuable instruments protects 
them from inexperienced operators. 
So important is fusing thet many plants and laboratories are 
making complete surveys of their equipment, and installing 
new fuses throughout. 


Littelfuse will be glad to help you with practicable sugges- 
tions on fusing instruments and other equipment. Feel free 
to call on us. 


LITTELFUSE Incorporated 


213 Ong St., El Monte, Calif. 4743 Ravenswood Ave., Chicago 40, lil. 










tion, electrical engineer Max C. Richardson 1s part of 
the staff of Iron Fireman Mfg. Co., Portland, Ore. 


\t Sperry Gy roscope (Soe Brooklyn, ee engineer- 
g superintendent William Bolster takes the post of 
engineering manager. 


11 


© at Bell Aircraft 
Corp., Buffalo, N. Y., is former WPB_ production 
executive Eugene B. Steele. 


Manager of production engineering 


William G. Dechend goes from assistant production 
manager to general superintendent of planning and tool 
manuiacturing in the airport plant of Curtiss-Wright 


Corp., Butialo, N. 


New president of Willys-Overland Motors is Ward 
M. Canaday, former chairman of the board and long- 
time member of the stati 


Howard Clock Sales & Service Corp., New York, 
N. Y., makes R. H. Lamm president. 


Douglas Aircraft Co., Inc., Santa Monica, Calif., ap- 
points new manager of transport aircraft. The job 


goes to Nat Paschall. 


\t Phileo Radio & Television Corp., Philadelphia, Pa., 
F. D. Peitier moves from chief engineer of the engi- 
neering division to chief engineer of the refrigerator 


division, also in Philadelphia 


Newly made assistant to the president, Bendix Home 
\ppliances Inc., South Bend, Ind., H. L. Spencer 
DP] 

previously managed the Muskegon Heights, Mich., 


plant of Norge Div., Borg-Warner Corp 


\ 1 


\t American Bridge Co., Pittsburgh, Pa., makers of 


electric arc furnaces, former design engineer Samuel 
Arnold 3rd becomes consulting engineer. 


Robert R. Ranslem is assistant chief technical engi- 
neer of Aireraft Industries Co., Glendale, Calif., while 
E. M. Chudley is appointed administrative assistant 


of the company 


Vice president O. E. Guibert, Jr. of Guibert Steel 
Co., portable drill producers, adds the function of as- 


sistant general manager 


Superintendent of manufacturing engineering at the 
Kearny, N. J. Works of Western Electric Co. is Fred- 
erick E. Hanson. 


\t International Business Machines Corp., New York, 
N. Y., first woman to hold a corporate office in the 
company is newly elected vice president Ruth Leach. 


rom production manager, F. W. Sonn becomes as- 
sistant to the president of the Automatic [¢lectric Heater 


Co. at Pottstown, Pa. 


I. R. Weir gets appointment to assistant to designing 
engineer in the transmitter division of the electronics 
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. ow can buy this new postwar 
designed Fairbanks-Morse motor 
now —knowing that it will be just as 
modern —just as efficient—just as up 
to the minute in years to come as it 


is today. 


It is indeed a challenge to the future 


—in efficient motor design. 


@ It is a 40°C. motor. 


@ It is a protected motor! 


@ It has the most adaptable, conven- 
ient, and handiest conduit box you 


ever laid your eyes on! 


@ It has the famous Fairbanks-Morse 
COPPER-SPUN Rotor! 





FAIRBANKS-MORSE 


DIESEL ENGINES WATER SYSTEMS 
SCALES 
STOKERS 


FARM EQUIPMENT 


PUMPS 

MOTORS 

GENERATORS 
RAILROAD EQUIPMENT 
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Never before has there been 
more stamina — more protec- 
tion— more versatility built into 
a motor housing. A demon- 
stration is necessary to fully 
appreciate how much this 
motor can really offer you. See 
it and judge for yourself. 


Write Fairbanks, Morse & Co., 241 
Fairbanks-Morse Bldg., Chicago 5, Ill. 











DOES YOUR 
IMAGINATION 
INCLUDE 

UNIVERSAL C-0? 


Universal C.Q. is the automatic, controlled quality manu- 
facturing method and skill in producing dry process 
porcelain of uniform high quality. Product designers 
and manufacturers are re-discovering the many impor- 
tant and practical reasons why Universal C.Q. is often a 
better replacement for metal parts than the actual metal 
part itself. It is NOT a critical material; it bas high di- 
electric strength; non-corrosive; resists acids; withstands 
thermal shock and arcing; contains no organic binders; 
will not carbonize. In addition it can be “finished” to 
add eye appeal to your product. If you're trying to 
redesign your product for postwar as well as wartime 
manufacturing — better get in touch with Universal. 


rae UNIVERSAL ctay pronucrs co. 


1540 EAST FIRST STREET + + » SANDUSKY, OHIO 





- — 


SHOCK PROOF RELAYS... 


outstanding performance 


give 


The outstanding performance of the SP relays have 
gained wide acceptance in communicaticns equipment, 
radio equipment, aircraft equipment and other essen 
tial applications where a small, compact, lela am lacloh 
: relay can be used. SP relays are 


genera purpose 


available in both AC and DC types 


Pitter True sel 


Princeton Indian 
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department of General [lectric Co., Schenectady, N. Y, 
He has been leader of the high power section of that 
division for some years. 


S. M. Napp takes the place of W. D. Lord as chief 
engineer, Charles H. Besly & Co., Beloit, Wis 


AND ABOUT COMPANIES 


In the nine months to September 30, Sylvania Elec- 
tric Products Inc. 
same period 1942 by 93 per cent with net earnings 


records net sales to exceed the 


increased 58 per cent. Gross sales, less returns and 
allowances, for the first nine months of 1943 amounted 
to $41,827,947. In the 
$21,626,283. 


1942 period, the figure was 


Lockheed Aircraft Corp. absorbs Vega Aircraft 
Corp. in a merger which continues a trend toward 
closer integration of overall operations. 


In Brooklyn, N. Y., Eisemann Magneto Corp. drops 
the word “Magneto” from its name. 


Twenty-fifth anniversary of its founding is celebrated 
by American Standards Association, New York, 
N. Y. Started as a result of production problems in 
World War I, the association has in the past year 
completed more than 40 emergency jobs for the armed 


services and industry and is engaged on many others. 
General offices of Clarostat Mfg. Co. occupy a floor 


in the modern office building at 130 Clinton St., Brook- 
lyn, N. Y. Heretofore various departments have been 
distributed among the 3 Greenpoint plants. 


From Elizabeth, N. J., Aircraft Marine Products 
Inc. moves to new facilities at Harrisburg, Pa. 


American Radio Hardware Co. increases its produc- 
tive capacity by the opening of a new plant at Mt. 
Vernon, N. Y. 


Neck, L. I1., the new Frederic Blin Vose 
Memorial High Altitude Laboratory is opened and 
dedicated by Sperry Gyroscope Co. Capable of re- 
producing flight conditions of 60,000 ft. and minus 100 
deg. F., the installation will study actions of men and 
instruments in those extremes. 


In Great 


New Jersey Machine Corp., Hoboken, N. J., marks 
the 25th anniversary of its packaging machinery manu- 
facture activities. 


Establishment in Williamsport, Pa., of an electrolytic 
hydrogen-oxygen plant gives Sylvania Electric Prod- 
ucts independence of outside gas supply sources. Per- 
hour production is 2000 cu. ft. H and half as much O 
in accord with the familiar formula of water, the raw 
material that is used. 


Ferranti Electric triples factory space in a move of 


production facilities from New York to Brooklyn, 
N. Y. Offices stay in Manhattan. 
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—Whitb. 


WIRING HARNESSES 


BONDING JUMPERS 


CABLE ASSEMBLIES 


AIRCRAFT and RADIO 
CABLE PRODUCTS 





WHITAKER CABLE ASSEMBLIES are ees 


A 23 year performance record backs up your judgment 
when you turn wiring jobs over to Whitaker. We have 
complete facilities for producing special Cable Assem- 
blies, Wiring Harnesses or Flexible Leads for power or 
lighting. 

All Whitaker Assemblies are engineered to specifica- 


tions... to — with ease.. 
minimum wei .. to conserve space ... to electrical 
efficiency—an on mechanical pe-fection. 

In addition to an engineered wiring service, Whitaker 
also offers a quality line of standard cable products. Write 
and advise us of your needs. 


. to carry the load...toa 


WHITAKER BATTERY SUPPLY CO. 


Kansas City, Mo. . 


St. Joseph, Mo. ... Philadelphia . 


Oakland 
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Wew Bulletins, Catalogs, To Aid You 
In Specifying Materials 





and Parts 








Brief reviews of technical infor- 
mation available through vari- 
ous suppliers of essential materi- 
als, electrical and mechanical 
parts, equipment, motors, drives, 


POWDER-METAL FILTERS. 
binding of small, carefully graded metal spheres. 
book shows how 4 grades of porous metal are specifi- 


Formed by sinter- 
This 


able in various shapes to meet specific requirements. 
Discussion centers around a few already-pioneered uses 
with the objective of stimulating thought toward fur- 
ther points of specification. After a general discussion 
of characteristics of the material and rules of thumb 
connected with its chemical strength, filtering ability, 
and means of cleaning, the text goes on to considera 
tion of principles involved in various methods of fluid 
separation and shows how the material functions as a 
diffusion medium, one for flow-control, as a flame ar 
rester, a vent or breather, and a porous metal wall. 
Many specific examples are included to demonstrate 
the usefulness of this new product to automobiles, 
tractors, diesel engines, refrigerators, oil burners, air 


Under 


general information on design, many of the factors be- 


craft engines, and instruments and controls. 


hind ideal specification of the material are presented 
including methods of bonding to other parts, methods 
of meeting high pressures, preferable direction of flow, 
etc. In an engineering data division of the book, tables 
on recorded thickness, particle stoppage, and size and 
shape are combined with figures on corrosion resistance, 
effective temperature, tensile strength, ductility, ma- 
chine ability, and density. Such fabrication informa- 
tion as tolerance, press fit, sealing and backing, and 
comparison with other filter mediates are provided. 
With the separation of a section devoted to a discussion 
of information which should be supplied for purposes 
of specific recommendations, the remainder of the book 
is filled with curves presenting the flow rate vs. pres- 
sure drop relationship of fluids flowing through the 
porous metal. Charts cover SAE oils, gasoline and 
air, viscosity conversion, and absolute viscosity. [x- 
amples aid in the use of these charts. Moraine Prod- 
ucts Div., General Motors Corp., Dayton, Ohio. 

WIRING SUPPLIES-ACCESSORIES.  Featur 
ing a new flexible plastic tubing, this bulletin (No 
6040) shows its characteristics and specifications. They 
include dielectric and tensile strength; elongation ; tem- 
perature, chemical, fire, and fatigue resistance; water 
absorption; color range; abrasion loss; and endurance 
to aging. Sizes shown range from No. 14 to 1 in. 
Also included in the bulletin are specialized insulating 
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controls, finishes, etc., for inte- 
gration within complete products 
of various kinds. 
Engineer-designer and execu- 
tive readers of ELECTRICAL 





MANUFACTURING may forward 
requests for copies, preferably 
upon letterheads of their com- 
pany, directly to the manufac- 
turer, at addresses indicated. 


sleeves made from the same material and supplied in 
lengths and widths, indelibly color-branded as specified. 
Cable hangers and sleeve marking machines also come 
in for discussion and listing. Burndy Engineering 
Co., 107 Eastern Blvd., New York 54, N. Y. 


STATIC-DYNAMIC BALANCING. 
machinery for both horizontal and vertical operation. 
Included in bulletin 26 is a full exposition of the prin- 
ciples of operation of this type of equipment and con- 


Catalogs 


sideration of construction, specification, and engineer- 
Particularly clear and well illustrated, the 
detail. 
Portable equipment, adaptations, and variations are 
listed and described in addition to ihe cataloging of 


ing data. 


section on principles goes into considerable 


standard horizontal and vertical machines. ‘Tables are 
provided on the weight of metal removed by bottoming 
and through drill holes as used in correction for un- 
balance determined by the equipment. Tinius Olsen 
Testing Machine Co., 500 North Twelfth St., 


Philadelphia 23, Pa. 


FOR OIL RECLAMATION. 


lubricated, hydraulic, and transformer oils. 


Iquipment refines 
Designated 
as YM-600, the folder includes a schematic diagram of 
the equipment. Operation is described in the text and 
facts of importance in connection with advantages are 
covered. Dimensions and other pertinent data are 
presented in table form together with a listing of the 
uses for which the apparatus is currently being speci- 


fied. Youngstown Miller Co., Sandusky, Ohio. 


HIGH FREQUENCY MINERAL 
TION. 
glass and is formed to desired shape by compression 
Publication 177-37 shows typical parts fabri- 


INSULA- 


Bears composition of ground mica and special 


molding. 
cated from stone-like material and discusses unique 
combination of features for high frequency specifica- 
tion. 
strength; low power factor; 


Among advantages covered are high dielectric 
prolonged resistance to 
electric arcs ; chemical and dimensional stability ; imper- 
viousness to water, oil and gas; resistance to sudden 
temperature change; low coefficient of thermal expan- 
sion; and ready anchorage of metallic inserts within 
General prop- 
erties are compared with. those of other commonly 
specified insulators and related to general purpose and 


body of material in molding operations. 
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OW CAN I BE SURE to get the right molder for my 
plastic job? How can I be certain that he will 
produce it to my complete satisfaction? 

Those are mighty important questions, for your 
choice of a custom molder can literally mean make or 
break. The success of your product may well hinge 
upon his engineering and production ability. Fortu- 
nately, you'll find more than one who can meet every 
requirement, for there are several top-notch plastic 
molders in the country. 

But...when you’re ready to make a choice... be sure 
to get the answers to these questions: 





1. Has he broad prewar experience, or is he a “war-baby”’? 
2. Does he provide a complete service, assuming undivided 
responsibility for designing, mold making, molding, and 
finishing? 

3. Are these services within his own organization—coordi- 
nated under a single engineering and operating group? 
4. Can he provide the method best suited to your job, 
whether it be injection, compression, or transfer molding? 
5. Has he the correct size and type of press to handle your 
job most efficiently and economically? 





6. Does he have a reputation for doing even the toughest 
jobs well and making on-time deliveries? 


If he can answer all of these questions in the affirmative 
... you're safe. Give him the job. 


Speaking for ourselves...we’d like to have you ask 
us these questions... with no obligation on your part. 


CHICABO/MOLDED PRODUCTS, 
hecwuon tele 


1024 NORTH KOLMAR AVENUE, CHICAGO 51, ILLINOIS 





INJECTION, COMPRESSION, AND TRANSFER MOLDING 
OF ALL PLASTIC MATERIALS 
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For Your Postwar 


/ 





The way events are turning, 
there is no time to lose in 
arranging for the transformer 
requirements for your post- 
war electronic products. 





Get the counsel and advice 
of Dongan engineers and 
technicians now! This 1s what 
the far-sighted are doing! Be 
ready to snap into production 
at the first sound of the signal 
for reconversion to peace- 


Electronic Products : 
time pursuits. 


SEND 


Your Specifications for a Quotation 


DONGAN ELECTRIC MFG. COMPANY 
2979 FRANKLIN ST. DETROIT 7, MICH. 
“The 
Dongan 
Line Since 





























After the war you'll be fighting for business. 
Your engineering department can forge your 
weapons on the drafting board to-day. 

“BALL BEARING EQUIPPED” has become 
an increasingly potent sales producer, be- 
cause industrial and retail buyers know 


‘ 


this is synonymous for “years of trouble 
free service.” 

Where your application requires min- 
iature ball bearings depend on M.P.B. 
Our catalog for post-war designs is 


ready—ask for EM44. 


MINIATURE 


KEENE, 


‘5ton BEARINGS 


NEW HAMPSHIRE, U-:-S-: A> 


radio grades of material. Consideration is given to 
methods and tools of machining and fabricating to in- 
clude cutting, drilling, tapping, punching, milling, and 
grinding. Sizes and shapes of standard, stock in- 
sulating parts are included. As a reference for the 
engineer-designer using glass-bonded mica in his prod- 
uct, a section is appended from American Standards 
Association. This covers such considerations as pre- 
ferred shapes, thicknesses, corners, angles, holes, key- 
ways, tolerances, angular dimensions, and many other 
classifications. General Electric Co., Electronics 


Dept., Schenectady, N. Y. 


RESIN-IMPREGNATED WOOD 


Folder describes new, high density material. 


ALLOY. 

Describ- 
ing the product as having been developed specifically 
for war purposes, the leaflet lists all those physical 
properties which bear implications for the specifier, 
Resin-impregnation of plywood and treatment by high 
frequency current heat and simultaneous compression 
are listed as the production steps in this new material, 
Included is a description of the steps in detail and a 
discussion of the specialized equipment required for the 
process. the material resembles metal more 
closely than it does wood, metal working tools are re- 
quired in its shaping and fabrication. Usable methods 
are discussed. Space is devoted to considerations of the 
specifiability of this impregnated wood. Pluswood 
Inc., Oshkosh, Wis. 


Since 


RELAY REFERENCE CHART. For assistance 
in preliminary selection. Combining thumb nail de- 
scriptions and illustrations of 17 types of relays for 
aircraft; radio; Signal Corps; and general, industrial 
specification, this bulletin bears No. OF112. Text gives 
suggestions of points of use, contact ratings and com- 
binations, power requirements, sizes, and weights. A 
short explanation is included of two common time delay 
methods, while another section tells about new light- 
weight solenoid contactors built to AAF specifications. 
Under solenoids, a paragraph gives plunger stroke, 
lift, and power requirements and information on 8 
standard types of intermittent and continuous duty ac. 
and dc. units. Guardian Electric Mfg. Co., 1627 
Walnut St., Chicago, III. 


WHAT RESEARCH IS DOING. Picture-story 
book recognizes the part new products play in war and 
postwar. To acknowledge expansions in the develop- 
ment laboratories at each of its main plants and the 
establishment of a new research laboratory, the com- 
pany has issued this brochure. It describes and illus- 
trates facilities and processes at the various points and 
stresses the long-range character of developments under 
circumstances unhampered from actual production 
problems at the separated laboratory. A display of 
equipment and arrangements at the individual plant de- 
velopment laboratories is keyed to the improvement of 
present products and direct development of new ones. 


Square D Co., 6060 Rivard St., Detroit 11, Mich. 
MATERIALS OF INSULATION. In full catalog 
form with No. 55-33. Covering hundreds of items, the 


catalog describes varnished cloths, varnishes and com- 
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| @ 750,000 K. W. Generator at Boulder Dam 


BACK THE ATTACK WITH WAR BONDS 


Auto-Lite Magnet Wire Helps Build Better Products 


Back of Auto-Lite Wire Products are research 
and engineering facilities which are con- 
stantly perfecting answers to baffling prob- 
lems. The range of applications varies from 
fractional motor field windings to material 
for Boulder Dam Generators—and the new 
record-setting turbo-electric units at Chicago. 

The controlling factor may be limited 
space, unusual shape, weight restriction or 
cost. Keen interest today is focussed on newer 
wire insulation developments. Butyrate Tape 


PORT HURON, MICH. 


THE ELECTRIC AUTO-LITE COMPANY 


and Vinylite are two types being used for 
lighting and low tension circuits in radio 
production, aircraft construction and other 
vital war need. 


Our business has been built by supplying 
wire and wire products that solve problems 
for designing engineers and manufacturers. 
Whatever your need, unusual shapes, sizes or 
special insulation requirements . . . feel free 
to write us for authoritative recommendations, 


SARNIA, ONT. 


Wire Division 


LATE wire-cavue 


IN ITS 26 GREAT MANUFACTURING DIVISIONS, AUTO-LITE IS PRODUCING A LONG LIST OF ITEMS FOR AMERICA’S ARMED FORCES ON LAND, SEA AND IN THE AIR 
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Put the SOLDER up to 
KESTER 


in making your Post-War Plans! 


@ The solder you'll use in your production after the war 
is one of those molehills that can grow quickly into a 


mountain—a mountain of headaches—if it isn’t right! 


@® Kester engineers and laboratory technicians stand ready 
to assist you, wherever solder enters into your post-war 
plans. They offer you 45 years of practical, specialized ex- 
perience in soldering fluxes and alloys. They know how to 
take the kinks out of production lines—how to improve the 
product and minimize service difficulties—by the proper 
application of solder. 


@ Kester Cored Solders are highest quality. They fit 
smoothly into every production program, with a wide range 
of flux and alloy combinations, strand-size and core-size. 


@ There’s no obligation in getting Kester’s ideas about the 
kind of solder to use and how to use it. Put the solder up 
to Kester, now. It may easily help you avoid costly changes 
later on. 


BUY WAR BONDS x 


KESTER SOLDER COMPANY 
4209 Wrightwood Avenue, Chicago, Illinois 


Eastern Plant: Newark, N. J. Canadian Plant: Brantford, Ont 


TIN ORDER AMENDED. For the present, if you re 
quire solder of more than 20% tin content, certify 
use on Kester orders; under WPB Order M-43 as 
amended November 3, 1943. Priorities Preference 
Ratings now govern only the scheduling of deliveries. 


\ KESTER 








Coed Soltier— 


STANDARD NOUS TRY 
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pounds, synthetic resin products, papers and fibres, 
tapes, cords, sleeving, varnished tubings, wedges, sol- 
dering materials, cements, and compounds. For the 


convenience of the specifier, the presentation carries not 


only a general index but individual indices for the varj- 
ous sections. Products are illustrated considerable 


detail and described in accompanying text. Notes and 
views of steps of manufacture are also included as an 
indication of the amount of care taken in manufacture, 
Information on each product is crystallized.into accom- 
panying pages of tabulated data. General Electric 


Co., Schenectady, N. Y. 

FACTS ABOUT FELT. Now finding use in many 
products to which it was heretofore unknown. Writ- 
ten in simple non-technical style, this booklet tells the 
story of the manufacture and of some of the many uses 
for wool felt. Expansion of the range of its specifica- 
tion suggests the appropriateness of information about 
these little known processes. Pointed out are many of 
the places where felt is presently serving as an alternate 
for rubber, cork, fabrics, plastics, and other critical ma- 
terials. Also discussed is the importance of wool felt 
in improving techniques in vibration isolation, filter- 
grinding, polishing, and many other processes. 
drawings are used to dramatize the modern 
this oldest of fabricated fibre materials, 
366 Madison Ave., New 


ing, 
Original 
manufacture of 
Felt Association Inc., 
York 17, N. Y. 


Bulletin 620-A dis- 
Jeginning 


FOR PLASTIC MOLDING. 
plays injection plastic molding machines. 
with a short historical note, the folder goes on through 
a series of pertinent comments on the usability of in- 
jection molding to a discussion of specific equipment. 
Part of the space is used in a dramatization of operat- 
features, their design and usefulness, and part to 
illustrations of the various models and _ specifications 
concerning their arrangement and construction. Typical 
injection molded products are also illustrated. Watson- 
Stillman Co., Roselle, N. J. 


ing 


TO CONTROL AND RECORD. Devices for tem- 
and pressure regulation. Listing a wide vari- 
and indicating controllers, 
catalog No. 1 details of each from 
both constructional and functioning points of view. Be- 
sides full data on basic instruments, considerable space 
is devoted to discussion of associated equipment such 


perature 
ety of automatic recording 


200 gives extensive 


as charts, time-punch features, bulbs and sockets, con- 
densation chambers, and the like. history sum- 
maries and illustrations show some of the many points 
of specification for this versatile equipment. C. J. 
Tagliabue Mfg. Co., Park and Nostrand Avenues, 
Brooklyn, N. Y. 


‘ase 


Bulletin (No. 
Jeginning 


STEATITE COIL FORMS. C102) 
serves as guide to the specifier. with a 
description of the various ceramics used in these prod- 
ucts, the text goes on through several pages to discuss 
the fine points involved in design of sheet coil forms. 
Information is here on sizes and relationship between 
diameters and lengths; on general outlines, including 
plain tubing, fluted and grooved shapes and spools; 
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a € Tap test proves new BH “extra flex’’ Fiberglas 
Na- 7 ° . 
et Sleeving is non-fraying 
er- 
es. I ; ERE’S a new sleeving that is both flexible 
“Mm , Pa and non-fraying. And you can prove it 
Us. | right at your own desk with this simple tap test: 
= Obtain from us a sample of BH Extra Flexible 
Fiberglas Sleeving equal in size to the saturated 
. sleeving you use now. Hold both types in your left 
lis- hand, as illustrated, and finger-tap each sleeving 
ing 15 to 20 times. BH Extra Flexible Fiberglas Sleev- 
igh ing will spread slightly, may fuzz a little, but it 
in- will not fray. The usual saturated sleeving will 
nt. } break down at the edges and separate. Continued 
at- | manipulation will not noticeably affect the BH 
to Extra Flexible Fiberglas Sleeving, whereas the 
ns saturated sleeving will readily unravel and 
cal become progressively worse. 
yn- 
NON-FRAYING - FLEXIBLE - HEAT-RESISTANT 
NON-INFLAMMABLE - WATER-RESISTANT 
m- NON-CRYSTALLIZING at LOW TEMPERATURES 
mie The new BH Extra Flexible Fiberglas Sleeving is 
se: woven from the choicest continuous-filament Fi- 
“r berglas yarns. It possesses high dielectric strength, 
afl is water-resistant and, like all BH Sleeving and 
— | Tubing—is non-inflammable. 
ach All sizes from No. 20 to 5%”, inclusive, are 
wis available. Write for samples of this radically new 
adi and different sleeving today—in the sizes you 
nis & desire. Seeing is believing! Bentley, Harris Manu- 
J. |] THIS-NOT THIS facturing Co., Dept. M, Conshohocken, Pa. 
es, f | 
NON-BURNING IMPREGNATED MAGNETO TUBING « NON-BURNING FLEXIBLE 
2) | VARNISHED TUBING * SATURATED AND NON-SATURATED SLEEVING 
- — 
od- | 
PRODUCTS 
* > BENTLEY, HARRIS MANUFACTURING CO. 
en | Conshohocken, Penna. 
ing : 
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NEW HEIGHTS 


Just as the snow-capped mountain rears its majestic 
peak above the clouds, so does a SINKO Injection 
Molding stand head and shoulders above ordinary 
parts and products. For, Sinko craftsmen and 
methods are constantly reaching new heights of 
perfection in producing injection moldings of 
surpassing precision and excellence! Even the most 
intricate problems of combining metals and thermo- 
plastics are taken in stride thru the skill and long 
experience of our resourceful engineers. Currently 
all our facilities are employed in producing prod- 
ucts vital to VICTORY! But, we're also planning 
ahead... readying our customers for post-war 
sales and profits. Submit YOUR post-war plans to 
Ideas, suggestions and cost 
Write today! 


a Sinko Engineer. 
estimates incur no obligation. 









PRECISION INJECTION MOLDING 


SINKO TOOL AND MANUFACTURING COMPANY 


35+ NORTH CRAWFORD AVE., CHICAGO, ILL. 


REPRESENTATIVES Vele 1a H t 8 


“ . BUFFALO © ARCt 


ad ER BR 


holes and tapping: grinding and special rough surfac. 
ing; and glazing and wax coating. Due to the chara. 
terized distortion of fired ceramics, space is devoted 
to considerations of accuracies and tolerances and 
methods of referring to dimensions which may not be 
A list of 
general suggestions is given and a table of the part sizes 


consistent when measured in various ways. 


which are most satisfactory from a production stand- 
point round out the presentation of Henry L. Crow. 
ley & Co., 1 Central Ave., West Orange, N. J. 


INFRARED IN AVIATION. 


histories. 


Symposium of case 
Supported by diagrams and illustrations, this 
bulletin shows how producers of aircraft parts have 
been able to speed a variety of baking, drying, dehydrat- 
ing, and preheating operations. Some of the examples 
shown refer to preheating of transparent plastics; fin- 
ishing of magneto assemblies, compass parts, and air- 
plane propellers; drying of plywood assemblies, gears 
and steam current assemblies; and expansion fitting of 
engine castings. Helpful details are included in each 
case with a tangible indication of possible savings in 
time and labor. This bulletin is designated as Section 
3, Encyclopedia of Near Infrared. Fostoria Pressed 
Steel Corp., Fostoria, Ohio. 


WHAT CLUTCHES CAN DO. Described in series 
of folders. Form CE-1 illustrates and describes a cen- 
trifugal clutch. Illustrations combine with text to ex- 
plain operation of the unit and further details show 
the advantages of single adjustment for springs, com- 
plete adjustability, special friction material used, and 
simplicity. Schematic diagrams show typical points of 
specification with benefits to the final user of the equip- 
ment emphasized. Over-running clutches are covered 
by form OR-1. Ina similar sequence of presentation, 
operation of the unit is outlined and such points of 
advantage are brought out as that the units are com- 
pletely automatic, positive and noiseless, free from back- 
Typical uses are diagrammed, 

Another of the series, No. 
SR-1 demonstrates the uses and features of single revo- 
lution clutches. 


lash, and strongly made. 
illustrated, and discussed. 


Pictures and sketches again combine 
to show how the device works and how it can be speci- 
fied to advantage. In the fourth of the series, friction 
clutches are displayed. This folder shows how read- 
justment is seldom required, how smooth engagement 
is attained, and high centrifugal force is ineffective. 
Installation methods are discussed and installations 1l- 


lustrated. Hilliard Corp., Elmira, N. Y. 


DC. GENERATORS-EXCITERS. Cover ranges 

| to 75 kw., 2 or 4 pole, 125 or 250 volt. Units con- 
sidered were designed not only for a wide range of 
industrial and general uses on continuous rating, but 
they are also specifiable as exciters. Reasons for good 
commutation are pointed out and choices of bearing 
Knock- 


down facts of component parts show how long reliable 


and other mechanical modifications are given. 


performance has been the objective in design of sturdy 
frames; oil, heat, and moisture resistant coils; sealed 
firm, easily adjusted 
brush holders; rigidly supporting end shields; and ef 
ficient ventilating systems. Illustrations and descrip- 


bearings, well insulated windings ; 
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RING 


dei 


Overlay, precious metals, 
one side or both sides, 
any thickness. 





eS nai 


Base metal, steel, copper, 
nickel, etc. 


GENERAL PLATE 


Ltemdntled Weleueld 


(SHEET, WIRE AND TUBE) 


MEET DESIGN PROBLEMS AND 
IMPROVE PRODUCT PERFORMANCE 


Battle-proved in war equipment on scores of 
fighting fronts, General Plate Laminated 
Metals have earned a reputation for ruggedness 
and performance dependability under all kinds 
of operating conditions. 

If you are aiming at the future... designing 
and planning products for peace . . . General 
Plate Laminated Metals can meet many of 
your design problems. Made by permanently 


bonding gold, silver. platinum or other precious 
metals to inexpensive base metals, they give 
you precious metal performance at a fraction 
of the cost of solid precious metals. In addition 
to economy, they meet many performance and 
operating requirements not obtainable by using 
solid precious or base metals. 

Regardless of whether your future plans are 
household products or for industrial equip- 
ment, it will pay you to investigate General 
Plate Laminated Metals. Our engineers are 
available for consultation. Write, specifying 
your problems. 


GENERAL PLATE DIVISION 


of Metals & Controls Corporation 


Metals and Controls Corporation Divisions manufacture the following products: Laminated & solid precious metals, 
electrical contacts—Solid and rolled plated precious metals in all forms—Truflex Thermostat Metals. 


ATTLEBORO, MASSACHUSETTS 
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Calibrated for Your Exact Needs 


) “Only the best materials and 


expert workmanship go into 
Norton Instruments... That's 
why they're good.” 





NORTON AMMETERS 
are built in a wide range of 
sizes and types to meet the 
special needs of industrial 
service. They are the re- 
sult of a half century of 
building 
electrical instruments. 


experience in 





Two different systems; “Moving Coil” and ‘“Electro- 
magnetic’”’. Light, rigid construction; balanced on sapphire 


jewel bearings; hand drawn dials for quick, accurate reading. 


NORTON Electrical Instrument Co. 


75 HILLIARD ST., MANCHESTER, CONNECTICUT 














in SPECIAL 
FORMULAS 


for 
Unusual 
Applications 





Ten to one your porcelain re- 
quirements can be filled from 
our standard types of insulation. 


MAKERS OF 


Sie we THERMOLAIN 
For the remaining chance, we 
have facilities for compounding %& VITROLAIN 
other formulas to meet specific %e LAVOLAIN 
needs—whether it be very dense 
. * %& NU-BLAC 
or highly porous material, per- 
meable or vitreous, resistant to wk COMMERCIAL 
heat, electricity, weather, chemi- WHITE 
cals or abrasion. Consult STAR 
engineers on any special require- Send for 
Booklet 


ments. 

“Survey of 
Characteristics 
of Molded 
Ceramic 
Products" 


PORCEL OMPANY 
41 MUIRHEAD AVE, TRENTON, N. J. 
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| tions are included to show selection of basic types and 


enclosures. Form No. GEA-1607D. General Elec. 


tric Co., Schenectady, N. Y. 


LOW TEMPERATURE BRAZING. Fast, and 
economical, brazing with silver alloys is easily learned 
by operators and c mmposed of seven steps: Fit of joint, 
heating, applying the 
Bulletin No. 12A_ specifies 


cleaning, fluxing, assembling, 
alloy, and flux removal. 
details on using special setups, furnaces, and electrical 
and dip methods of heating. of 0.001 to 
all that are required on flat or tubular 
work thus allowing the necessary capillary action to 
flow a thin film of alloy throughout the junction. A 


Clearances 


0.003 in. are 


neutral to reducing flame should be used, and the joint 
should be heated slightly above the flow point of the 
brazing alloy from 1175 to 1300 deg. T°. depending on 
the flow. Parts may be hot washed, acid dipped or 
sand blasted, depending on finish desired. Handy & 
Harman, 82 Fulton St., New York 7, N. Y. 


STAINLESS-CLAD STEEL. 


and plate form, this composite metal consists of a layer 


\vailable in sheet 


which js 
Substantial 
savings in material costs are effected, and fabrication is 


of corrosion-resistant electric furnace steel 


diffusion welded to a mild steel backing. 


easy, giving better heat conductivity than solid stainless 


steel. léstimates relate that this new material could 
replace the latter in about 50 per cent of the uses of 
solid stainless steel sheet, strip, and_ plate, offering 


equal protection at large savings. <A chart refers to 
typical specification points and illustrations of products 
Part of the booklet 
various 


Composition, mechanical tests, and 


clad with the steel are included. 


is given over to the corrosion resistance of 
tvpes of stainless. 
Removal of the in- 


welding techniques are included. 


visible oxide film. alwavs present on stainless surfaces, 


is by anodic pickling. To prevent reformation of this 
oxide, the stainless plates are immediately electro- 
plated with 0.015-0.025 in. of electrolytic iron to insure 
Jessop Steel Co., 


a strong weld between the surfaces. 


Washington, Pa 


FIRE DETECTORS FOR AIRCRAFT. Both 
fire detecting and extinguishing equipment which have 
with 
FD. 


\vailable in two types, specifications are given of each, 


considerably reduced the hazards associated 


powerplant fires in flight are reviewed in Form 

and descriptive matter points out important details. 

Installation of the continuous tvpe 1s on the diaphragm 
| 


and on the fire wall in the accessory section. <A false 
alarm will not occur from an ordinary backfire, and 
atmospheric conditions or mechanical stresses found 


Construction 
which are 


in aircraft will not affect the detector. 


is of tinned-copper conductor-wire on 
threaded insulating inorganic beads, spaced 1% in. apart. 
The wire and bead assembly is then inserted in a tin- 
alloy tube, after which the exterior of the tube 1s cop- 
To operate, a flame applied to this assem- 


and fill the space 


per-plated. 
bly will cause the tin-alloy to melt 
between adjacent beads, thereby completing a circutt 
exterior copper 
plating which has not been affected. When the circutt 
is completed, this is notification to the pilot of the 


between the conductor-wire and the 
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It's hard to believe 


ave 
ith HIs is about a little experiment we performed with a 40 gauge 
‘—. 

ch, head. We wanted to find out what would happen to a wire so fine, if it 
ulls. 


Chromel-A wire, which is not much coarser than the hair of your 


would be heated to 1800 Deg. F., say, by passing a current through it. 
ism ... If you didn’t know how durable Chromel-A is as a heating element, 
you'd think that this .0031” dia. test wire, so treated, would just about 
vanish, while you watched. Actually, however, this 40 gauge Chromel-A 


wire, just suspended as a loop, has now run for 888 hrs. at 1800 Deg. F. 


HOSKINS 
CHROMEL 


enough to‘prove the tough durability of Chromel-A, in the heavier | ELECTRICAL HEATING ELEMENT 


How much longer it will last, we don’t know. It’s already lasted long 


sizes used in the heating devices you sell as a dealer, or as a maker. It WIRE 
likewise proves the lasting quality of Chromel-A in electric ranges and 


industrial units. 


HOSKINS MANUFACTURING CO., DETROIT 8, MICHIGAN 
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* WASHER LUGS * 


A SIZE and TYPE for every need! 





WITH OR WITHOUT INSULATION GRIP 
SMALL OR LARGE SCREW HOLE 


For Standard, Extra Flexible Stranding and Solid Wire 
Made of Copper—Wire Sizes No. 18 to 6 








|KRUEGER & HUDEPOHL 


H Solderless Terminal Lugs end Connectors 
THIRD AND VINE STS. x CINCINNATI, OHIO 








ADJUSTABLE-SPEED DRIVE 
FOR A-C. CIRCUITS 
SPEED RANGES up to 16 to 1 SIZES 1 TO 30 hp. 












RELIANCE 


QUICK STOPPING 


Obtained electric 
from speed ad- 


SPEED CHANGES. 


Speed adjusted 
smoothly over o wide ally 
r handle or stop 


range while machine | 
button 


is in operation. 








ts 4 





SMOOTH ACCELERATION. No clutch- 


es. Smooth acceleration and deceler- 


SLOW FOR THREADING and INCH- 
ING. Sofe for setting-up and for close 


inspection in process. ation to protect light material in motion 


ALSO: A direct space-saving drive; speed-control convenience 
without limitations; reversing; start and stop without interfering 
with speed setting; ample starting torque. 


Send for your copy of Bulletin 311 — FREE 


RELIANCE ELECTRIC & ENGINEERING CO. 


1088 IVANHOE ROAD CLEVELAND, OHIO 
Sales Offices in Principal Cities 
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| 50,000 ELECTRONIC COMPONENTS. 


fire, and he will operate the fire-extinguishing appa- 
ratus with which the plane is equipped. The unit type 
is designed to meet special requirements where it js 
not desirable to install continuous type tubing at all 
parts of a plane. It consists of a temperature-respon- 
sive switch with a special short element for reduced 
weight, assembled with a flange fitting for easy installa- 
tion. Principle of operation is that due to temperature 
change, expansion of the outer shell exerts pressure on 
the struts to the extent that the contacts are separated 
or brought together. On temperature increases, con- 
tacts may be adjusted to open or close the circuit as 
required. These units have added features permitting 
the detector to withstand repeated temperatures of 2000 
deg. F. without damage or change in the calibration, 
Fenwal Inc., Ashland, Mass. 


Pre- 


ented in full catalog form. Listings include a com- 


| plete line of communications and public address equip- 





| ment, test materials for every purpose, cathode ray and 


special purpose tubes, batteries and power supply 
equipment, radio training kits and code apparatus, and 
the standard radio parts such as condensers, trans- 
formers, volume controls, etc. The list of components 
particularly suited to production and assembly use is 
greatly expanded over previous issues of the catalog. 
Notices of radio and electronic books are included and 
postal and shipping data are given as well. Catalog 
94. Lafayette Radio Corp., 901 W. Jackson Blvd., 
Chicago 7, III. 


COMBUSTION CONTROLS.  Flame-failure and 
liquid-level control by electronics. These are bulletins 
No. 100 and 101 respectively. The first, with intended 
significance for oil, gas and pulverized coal burner 
specification illustrates the equipment and discusses its 
ability to control every kind of flame, act instantly, be 
completely reliable, and to provide fully automatic con- 
trol. The liquid level control, having primary signifi- 
cance at boiler feedwater control points is shown as 
maintaining desired water level with inclusion of con- 
stant fuel cut off and alarm actuation at danger level. 
The leaflet combines photographic illustrations with 
schematic diagrams to show how the apparatus depends 
upon 3 probes and an electronic circuit rather than 
moving parts. Installation is shown to be simple and 
safeguards secure. Both pieces of equipment have in- 
herent potentialities for specification in similar but un- 
related functions. Combustion Control Corp., 77 
Broadway, Cambridge 42, Mass. 

PORTFOLIO OF FASTENINGS. Brochure has 
an expressed intention of making war developments 
work for peace as well. Marine, aviation, automotive, 
communications, and power transmission uses for lock 
washers, lock washer-screw assemblies, thread-cutting 
screws, and cowl fasteners are shown in great variety 
and sketch form. Each of these uses bears the likeli- 
hood of efficient relation to similar postwar products 
or to redesign of prewar ones. Further discussion in- 
volves the specialized engineering service available to 
the designer and details of the many varieties of the 


basic products listed. Action photographs demonstrate 
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TRUSHADE | 


OFFERS YOU A: 


OPPORTUNITY TO - 


ae 
ECONOMICALLY AND. QUicKLy < 


SOLVE METAL FINISHING By Dees any 


PROBLEMS ON A PRODUCTION BASIS...with GOLD! 


The TRUSHADE Process provides an 
exceptional alkali and acid resistant 
gold deposit that is always durable, 
hard, bright and close grained. 


The process consists of TRUSHADE 
24 kt. gold and TRUSHADE hard and 
14 kt. alloys. The former is metallic 
gold suspended in an aqueous medium 
for use in preparing 24 kt. and alloy 
gold plating solutions. The latter are 
alloy metals also suspended in an aque- 
ous medium and are for use in conjunc- 


tion with TRUSHADE 24 kt. gold in 


preparing alloy plating solutions. 


TRUSHADE Gold and Alloys are a 


result of more than 20 years of scientific 
and practical research. They introduce 


an industrial gold finish that can be 
applied quickly and that has been 
proven more economical, for compara- 
ble results, than any other known process. 


When properly applied TRUSHADE 
Gold requires no intermediate brushing 
or polishing and it meets practically 
any acid test specification. This process 
also assures increased electrical conduc- 
tivity. The quality and gold content of 
TRUSHADE Gold and Allloys is certi- 
fied. 


Consult the Alrose Advisory Service 


regarding your finishing problems TO- 


DAY .. . There's no obligation. 
Address Dept. A. 


ALROSE CHEMICAL CO. 


PROVIDENCE, RHODE ISLAND, U.S.A., TEL. WI-3000-3001 
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| the comparative motion involved in assembly of prod- 

| ucts with separate lock washers and screws vs. pre- 
assembly combinations. More similar points of advan- 
tage are shown for each of the fastening devices in- 
volved in the presentation. Illinois Tool Works, 

WRITE FOR 2501 North Keeler Ave., Chicago, III. l 


_ 








YOUR COPY LIGHT WEIGHT LUMBER. Data sheet on balsa 
TODAY wood for industrial purposes. Standard availabilities 
include wood in lumber form and cut-to-specification 
with standard thickness of 11%, 2, 3, and 4 in.; random 
widths 3 in. and up; and random lengths 3 ft. and up, 
Given are general properties including color, odor, 
taste, grain, and density at 6 per cent moisture content. 
Mechanical properties include under static bending, 
modulus of elasticity, modulus of rupture, and elastic 
limit. In compression, figures are given for modulus 
of elasticity, ultimate strength and elastic limit. Cleay- 
age load, compression perpendicular to grain, longtime 
static bending, side hardness, thermal conductivity and 


MOTOR CATALOG 


Shows description, gives dimensions and out- 


put of small motors from 1 3000 h.p. to column strength figures are given. International 
lg h. lain and back-geared motors, for . 
A.C. “PD. ., or Universal operation—depend- Balsa Corp., 96 Boyd Ave., Jersey City, N.Y. 


able, efficient and economical Speed Way 
Motors embodying the **know how”’ developed 


through more than 30 years of specialization INDICATOR-LIGHT EQUIPMENT. Catalog 


in small motors—the ‘*know how’’ that has 





answered so many war problems, for all = 43 exhibits complete line. Included are mechanical- 
branches of the service. ‘ ; af ai ; ° ; 
shutter and polaroid-disk types of dimming pilot lights, 
ul 8, for this : — 2 
ee ee es ee ae oan marine water-tight units, 1 and 1% in. cap screw as- 


problems, send in your specifications for 


Ee . semblies, torpedo lens types, open types, underwriters- 
q listed, enclosed special application assemblies, 4 in, 
units, 34 in. removable jewel types, and specials for 
limit space. Accessories and variations in basic parts 
of the equipment are covered in full. Special types of 
GETS ae ATT . jewels with variations in contour, color, and etched 
numbers, letters, trade marks, etc. are shown. One 
part of the catalog is devoted to separate socket assem- 
blies of various styles and sizes and also separate 
jewels for individual mounting. Dial Light Company 

| of America, 90 West St., New York, N. Y. 


Speedway’s recommendations. 











GITs Wizes 


are providing one of the 
most essential requisites 
of mechanized warfare, 
that of positive lubrication 
under extreme conditions. 
Every lubricator in this 
line is designed to a spe- 
cific need. The Gits Line 
offers a dependable an- 
swer to every lubricating 
problem, large or small. 


Write for 
CATALOG 


SURVEY OF METAL FABRICATION. In- 
cludes special machines, custom made metal stampings, 
loose leaf bindings, electronic tubing shields, and di- 
verse metal parts. Offered as a review of the history 
and development of the company, this presentation 
starts with the early activities of the founders, goes 
through a documentation of many pieces of specially 
made machinery and industry by showing how its pro- 
duction facilities are devoted to war production. Fred 
Goat Co., 314 Dean St., Brooklyn, N. Y. 


















HOW ELECTRONS SERVE. Treatment from 
practical point of view. Bulletin form 1S8341 describes 
opis : the basic principles of the electronic art and shows how 
they are currently being made to serve research, com- 

bat, production, entertainment, aviation, law enforce- 
ment, and communication. Pictured are such develop- 
ments as the electron microscope, the electronic sewing | 
machine, high frequency wood bonding equipment, rivet 
= a pe Sc RD detonator, spot gluer and others. Through all this runs 
Gits BROs. MFG. Co. | the theme of practicability reinforced by case histories 
he th a — — of actual problems confronting the engineer-designer 
eh acon + Chtcece, tttlaecis | and electronic solutions which solved them and made 
newer applications possible. RCA Div., Radio Corp. 


| of America, Camden, N. J. 
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OUR /// PLANT 
steps up ARHCO production 























PM ust opened is the new American Radio 
Hardware factory at Mt. Vernon, New York. 
Dedicated to the service of our country, this 
new plant, with its substantially increased 
productive capacity, makes possible a greater 
output of ARHCO components than hereto- 
fore. Moreover, we are now able to produce 
at an even faster rate and to top our already 


good delivery record. 


One more thing we assure you. The high 
quality and performance of ARHCO compo- 
nents will be maintained. As always, you may 
depend upon them for consistent service . . . 
for vital war necessities . . . for postwar in- 
‘dustrial and radionic applications, We invite 


your inquiries. 


— 









MANUFACTURERS OF SHORT WAVE ~- TELEVISION «© RADIO «© SOUND EQUIPMENT 
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PEERLES 





for Outstanding 


PERFORMANCE 





PEERLESS VARIABLE INDUCTANCE—A fine 


example of Peerless precision construction. May 


be employed for stepless regulation of AC circuits. 
Controls current flow to the load when connected 
with the line in series. Serves as a variable auto- 
transformer when used with the potentiometer 


hook-up. Made in capacities from 3 amperes up. 


‘Performance.’ You want to know how it will behave 
in actual service—whether it will stand up in hard daily 


j only thing that counts, in any electrical device, is 


use—whether it will function properly, without developing 
troubles of various kinds—and whether it has the longevity 
that makes it a sound investment. 


You will find a 1007 satisfactory answer to all of these 
questions in the Peerless Line, product of Advanced 
Engineering. 


For smooth, efficient operation—dependable service— 
and the stamina that spells long life, Peerless Products 
occupy an unchallenged position of prominence. 


Get acquainted with the Peerless Line, the line of 
“Outstanding Performance.” 


Multiple Contact Single Circuit Switches 
Shorting or non-shorting 
Multiple Circuit or Drum Type Switches 
Single Deck or Gang Type 
High Voltage Multipurpose Tap Switches 
Interlocking On-off Switches 
Special Contactors Variable Reactors 
High Voltage, High Variable Condensers 
Heavy Duty Jacks (Patented) 
Heavy Duty Footswitches 
Quick make - quick break 


Ouick Delivery guaranteed in small quantities as most 
parts are made from non-critical stock materials. 


OUR ENGINEERS will gladly collaborate with 
you on Special Purpose Electrical Devices, fabri- 
cated in whole or in part from standard stock 
parts. Send us your blue prints and specifications. 


CARORATORIES 


115 East 23rd Street, New York 10, N. Y. 
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SUBCONTRACTS 


Are you stuck for delivery on power 
transformers like those shown 
above? If so write us at once, as 
we have some capacity available 
now for units from 1 KVA to 80 KVA 
on good priority ratings. An in- 
gquiry will not obligate you. 








Or perhaps you can use some small- 
er units like those shown below. 


7S¥v 1O0nS 1oov 


In either case, let us put our 33 
years of experience to work for you 





A new 16 page Catalog is just 
coming off the press. Send for 
your copy NOW. 


ae ee ee 


OLDEN AVE. EXT. 


TRENTON, 4, N. J. 
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i Significant Facts for Steel Users... No. 1 
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GRANITE CITY ELECTRICAL SHEETS 


ee provide increased production 
and better product performance 


Granite City on-the-spot quality control makes 
these benefits possible by assuring scale-free sheets 
of unusual flatness, greater ductility, uniform tem- 
per, grain structure and core loss. 


Users report less spoilage and rejects, clean 
punching, increased die-life, faster assembling and 
better performance of finished products. 


Our cooperation to the full extent of our ability 
on any electrical sheet problem is assured. 


GRANITE CITY STEEL CO. 


Chicago « Cleveland « Denver « Houston « Indianapolis 
Kansas City « Los Angeles « Louisville « Memphis «+ Mil- 
waukee « Minneapolis + Moline «+ New York « St. Louis 


GRANITE CITY SHEETS 





HOT ROLLED SHEETS + COLD ROLLED SHEETS » STRIPLATES » TIN PLATE + TERNE PLATE + ELECTRICAL SHEETS « TIN MILL PRODUCTS + PORCELAIN ENAMELING SHEETS 
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- MISS BLUE...take a note... 
> 2 
er 


to 
Bf 


STA-WARM ELECTRIC CO. 
565 N. CHESTNUT ST. 
RAVENNA, OHIO... 


GENTLEMEN: 





Please send me a copy of your 
new, illustrated catalog of Sta-Warm 
electrically heated tanks, kettles, pots and other electric 
specialties, as described in the January issue of Electrical 
Manufacturing. 

... get that off today, Miss Blue... we want to keep 
up to date on Sta-Warm. They seem to know just how 
to help a fellow get what he needs when he needs it to 
step up production. 

In fact, they usually show us how to save money, too, 
on heating compounds, waxes, resins, Koroseal and 
what not. 

.. and, oh yes ... add a postscript, Miss Blue... 

P.S. Also please include blank Data Sheet questionnaire 
for outlining our next requirement for unusual heating jobs. 





That Data Sheet is important and handy, Miss Blue. 
When it comes, lay it in the top drawer of my desk. 
It helps me tell the Sta-Warm people everything they 
need to know to engineer heated tanks and kettles to 
our special needs. 


TO PRODUCTION ENGINEERS: For your conven- 
ience, we’ve dictated your inquiry for this new, valuable 
catalog. Just hand this ad to your secretary and tell her 
to copy for your signature. 


STA-WARM 
ELECTRIC CO. 


565 N. CHESTNUT ST. 
RAVENNA, OHIO 
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Select your Post-War 
PLASTIC SOURCE 


Tow! 


* If your post-war products will require plastic parts in their 
cenelesien, we suggest that you establish a source of produc- 
ion today to avoid the expected rush for plastics tomorrow. 


Every day more manufac- 
turers can see what their 
plastic requirements are to 
be and,consequently,they 
plan constructively for the 
post-war period and the 
great demand for plastic 
production that will come 
with it. We urge you there- 
fore, to consult with our 
engineering department 
now. Get cost-free advice 
from seasoned plastic ex- 
perts. Youraction now will 
help get your products on 
the market quickly when 
peace comes. 








Write today---no obligation! 


ROGAN BROS. 


2001 S. MICHIGAN AVE. 
CHICAGO 16, ILLINOIS 


Compression Molders and Branders of Plastics 

















Pulp Products Department 


WEST VIRGINIA PULP. & PAPER COMPANY 


230 Park Avenue. New York.N.Y. 35. Wacker Drive. Chicago. III 
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Make Your Machines 
and Out from the Ranks 








With machines as with men, ‘‘the way to 
promotion and pay”’ 1s opened not by ordi- 
. || nary qualities, but by special skills and extra 


Boxes 2 
s abilities. So nowadays, more than ever be- 





__|' fore, the ability to count gives a production 
machine a distinguishing, added value to 
hurried and harassed production men. For 

| one quick look at the facts-in-figures on the 
counter-face “‘tells all’ in regard to what the 
machine is doing...whether it’s up to 
rated capacity, whether it needs adjustment, 


whether maintenance is coming due. 


In fact, many production men have come 
to this conclusion: ‘‘No war production ma- 
chine is complete unless it can count’’. And 
itis a simple matter to design Veeder-Root 
Counting Devices into any type of machine 

. yours included... as built-in, integral 
parts. Veeder-Root Devices are compactly 
designed, in all types and sizes, to fit any 
design-requirements, and count in any units 
of performance. So let ‘The Counting House + 
of Industry’’ help you to give your cus- Real 


tomers this added advantage. Write: 


VEEDER-ROOT wwe. 


HARTFORD 2, CONNECTICUT 
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Desigued For 


SIGMA 
TYPE 5 F 
134'x136"'x1 54” 
Weight 31% oz. 
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The contributions which Sigma Instru- | 
ments have made in the relay field are 
but a promise of significant new devel- 
opments to come. 

Study the typical operating cycle of the 
new Sigma Series 5 Relay shown above 
—notice that it is operating at 5 Milli- 
watts with 4 mil air gap between con- 
tacts, and 4 mil air gap at poles. Notice 
further, that contact pressure of over 40 
grams is provided in the energized state 
and 28 in the deénergized state. 


The possibilities of this relay can be 
imagined when it is realized that a con- 
tact pressure of only 20 grams is suffi- 
cient (on the Series 5) to withstand 11 g's 





vibration, 
COIL RESISTANCE 5 MILLIWATTS 0.5 MILLIWATTS . 
.001 Ohms 2.24 Amp .00224y 0.707 Amp. —- .000707¥. 
1.0 Ohms 70.7 MA 0707v. 22.4 MA .0224y. 
100 Ohms 7.07 MA .107¥, 2.24 MA .224y. 
1000 Ohms 2.24 MA 2.24y. -107 MA 707V. 
10000. Ohms .107 MA 7.07¥, .224 MA 2.24v. 
20000 Ohms 500 MA — 10.00v. 158 MA = 3.16 
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sigma Instruments, we. = 
C/anrtitive RELAYS 
74 Freeport St., Boston 22, Mass. 
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, ROCKBESTOS Wires and Cables 
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HOW ROCKBESTOS PERMANENT INSULATION 
PREVENTS PREMATURE WIRE-FAILURE 


1. The conductor is perfectly centered in 
a 








helically applied insulation and will always 
remain so, 


2. Impregnated asbestos insulation withstands 
conductor-heating currents and won't burn, 


even under overloads up to the melting point of 
copper. 


3. Lubricated varnished cambric for high- 
dielectric strength and added moisture resist- 
ance, protected from heat, flame and oxidation 
between two impregnated asbestos walls. 

4. Felted insulation, impregnated 
with heat, flame and moisture resisting com- 
pounds, will not dry out, bake brittle, crack or 


burn. Serves as a heat-barrier against high 
_| |) ambient temperatures. 


asbestos 


5. A tough, rugged, impregnated asbestos 
braid, resistant to heat and moisture, oil, 
grease, corrosive fumes and flame. 


122 different wires and cables developed for 


severe operating conditions by Rockbestos. 
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There are two ways to practically eliminate wire-failures in 
electrical equipment that develops heat in operation or may 
be used in hot locations, such as rheostats, hot-metal cranes, 
motors, electronic devices, switchboards, etc. One is to re- 
design, which might prove impractical or too costly. An- 
other, is to use a wire that is unaffected by heat and built to 
stand up under severe operating conditions. 
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Rockbestos wires, cables and cords are designed and con- 
structed to provide lasting trouble-free performance. They 
stand up where other wires fail because their permanent 
impregnated asbestos insulation resists heat, oil, grease, 
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three basic constructions, shown above, 122 
permanently insulated wires, cables and cords have been 


developed to keep wire-failure breakdowns to the minimum 
in many types of equipment. 








Rockbestos Research also 





develops special wires for new applications. For information 
__TABLE A write to nearest branch office or: 
OSTAT ye promee with a : 
HE 900 CM rie 0 ed with @ 
" No. 18 AWG to 1 aabest and | * phe colors. 
Sizes 4 all of impregna < jin black, u 
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Rockbestos Products Corporation, 795 Nicoll Street 
New Haven 4, Connecticut 


ROCKBESTOS 


The Wire with Permanent Insulation 


NEW YORK, BUFFALO, CLEVELAND, CHICAGO, PITTSBURGH, ST. LOUIS, 
LOS ANGELES, SAN FRANCISCO, SEATTLE, PORTLAND, ORE. 
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LAYER WOUND 


for Today 





by Doyle... 


% Let's take it apart! A cross-section at any ran- 
dom point would reveal a remarkable uniformity 
in the automatic winding, with proper Inter-layer 
insulation. 


In operation this Layer Wound Coil by Doyle, 
is famous for superior performance. Better in the 
long-run, too! 


Wound in multiples of from 8 to 30 on 
27 inch long kraft paper tubes or their equiva- 
lent, subsequent operations include cutting coils 
apart, installing finish-leads, wrapping, impreg- 
nation, rigid testing. 


Send your specifications today. Arrange to 
receive a production sample test coil, together 
with a prompt quotation based on productive 
quantities. Gr, for future reference, write for 
circular ‘‘C’’. 





for Postwar 





“One Good Turn—or a Million’’ 


y James w. DOYLE inc. 
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2734 N. Pulaski Rd., Chicago 39, Illinois 


Want Complete Blackout and Fully 
Illuminated Jewel? 


NEw efficiency has been designed and 

built into the new No. 85 DRAKE 
Shutter Type Assembly! Now, for the 
first time, a 90 degree clockwise turn, 
made easy by a sure-grip knurl, brings 
complete blackout ... a 90 degree 
counter clockwise turn, FULLY illumi- 
nates jewel. (Same rotation as aircorps 
part No. 42B3593.) This new No. 85 is, 
we believe, the ONLY Shutter Type 
Assembly without a central pilot hole 
that permits light leakage. A firmly 
locking slip-fit bezel is instantly remov 
able without tools. For easy lamp re- 
placement. It has the same general 
specifications and is interchangeable 
with our No. 80 Polaroid Type Assem- 
bly. Do you have the newest Drake 
Catalog describing the No. 85 and other 
new Drake patented products? 


















"No. 85 


- PILOT LIGHT ASSEMBLIES 
DRAKE MANUFACTURING CO. 


1713 W. HUBBARD ST. © CHICAGO, U.S.A. 





A logical spot for your 
“Job Advertising 


@ | Fk the man you are looking for is one experi- 


enced in the manufacturing development of 


electrically operated products, chances are that he, 
like yourself, reads ELECTRICAL MANUFAC- 
TURING to keep informed on today’s best practices 
in engineering, design and production. What better 
medium for contacting your future associate, than 
through an ad in the “MANPOWER” column 
which appears as a regular monthly feature of this 
publication just preceding the Advertisers’ Index. 








‘“ESCO’’ AT WAR! 


All of our motors, generators, motor-genera- 
tors, converters and generating plants now go to 
war. 





Our greatly increased production has enabled 
us to enlarge our facilities and improve our products. 


We will be in a better position than ever to 
serve you after the war. 


ELECTRIC SPECIALTY CO. 
213 SOUTH STREET, STAMFORD, CONN. 
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110-VOLTS A.C. from DIRECT CURRENT 


On the Fighting Front On the Home Front 


with KATOLIGHT ROTARY KONVERTERS Change 32, 110 or 290. 
volts D. C. to standard 110-volts, 60-cycle A. C. for operating radios, 
electronic & sound apparatus, electric signs, A. C. appliances, etc. 





“KATOLIGHT ROTARY KONVERTER, 225 WATT" 


Available in sizes 110 through 1500 watts, 1800 and 3600 r.p.m., ball bearing 
designs. Furnish standard 110-volt 60 cycle A.C. from 32, 110 or 220-volts 
direct current. Quiet in operation. Can be furnished with special filtering 
equipment for sensitive radio work. 


PIONEERS IN THE BUILDING OF SMALL ROTARY CONVERTERS 


At present Kato's entire production must be directed to furnishing converters 
on high priority orders. Write us if you need this type of equipment for war orders. 
Also manufacturers of A.C. and D.C. generators ranging from 350 watts through 
25K W, frequency changers, high frequency generators, motor generator sets. 


KATO ENGINEERING COMPANY 
502 N. Front St. Mankato, Minn. 











and BETTER 


WIRE STRIPPING 
in 1944 with 
SPEEDCRAFT 
WIRE STRIPPERS 


With rugged construction 
precision adjustments and 
machine tool accuracy 
Speedcrafts have been 
pleasing hundreds of users 
over a period of 17 con- 
secutive years. 


FASTER 


PE 








Write for complete Informati ding wire pl no obligation. 


THE WIRE STRIPPER CO., 1729, Esstham Ave. 











E. Cleveland, Ohlo 


@ 
CA Times 
MORE POWER 


Multiply the ordinary solenoid valve by six 






and you get an idea of the powerful lever 
action developed by General Controls’ 
K-10. This quiet, two wire, current failure 


valve is easy to install on air conditioning, 
combustion or refrigeration equipment. 
K-10 handles air, gas, water, light and 
heavy oils, and steam. Positive opening 
and complete shut-off are assured De- 
signed for either normally closed or open 
Available any voltage. A.C. or D.C. and 
vp to 11/4’’ I.P.S., port sizes up to 54’. 


GENERAL CONTROLS 
801 ALLEN AVENUE e GLENDALE, CALIF. 
Branches: Boston « New York * Philadelphia 
Cleveland + Detroit « Chicago * Dallas 
Denver +* San Francisco 


Write for 


Catalog 52 
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Faster Production 
wei, WIRE STRIPPING 


IDEAL “HOT BLADE” 
WIRE STRIPPER 











A new and improved Production Wire Stripper. 
Strips clean—no frayed ends—no nicked wires. 
Insulation is burned off by two electrically heated, 
independently adjustable blades. Quickly strips 
cotton, silk or rubber from FINE stranded or 
solid wires. 


IDEAL most complete line of Wire Strippers 


aster Production 
ee WIRE JOINTS 


IDEAL 22d 


Solderless, Tapeless Wire Connectors 


pores 


Do away with old fashioned ‘“‘solder- 
tape-and-heat’’ methods. ‘‘Four-joints- 
per-minute speed’ steps up produc- 
tion schedules. Easy to use, even for 
inexperienced help. Sizes for all jobs. 


Fully Approved 
PROMPT SHIPMENT 


|G 2 oy. aS 


DRESSER CO 


Sycamore, Illinois 








* IDEAL COMMUTATOR 
1008 Park Avenue 
Sales Offices in all Principal Cities 















Instantaneously reset time delay re- 
lay. 4%" high, 22" wide, 1%” deep 
for surface mounting on standard 
handy box. 














VACUUM 


PRESSURE eS 
or AIR Bay en 


Used to accurately delay the closing or opening of an 
electrical circuit following a power failure or disconnect of 
the A. C. operating potential. Or to provide an adjustable | 
time delay between the closing of a pilot circuit and the 
subsequent closing or opening of the Timer load circuit. 
Ideal for automatic protection of electronic tube plate 
circuits against sudden application of power. Powered by 
self-starting industrial type synchronous motors, which 
are not affected by changes in ambient temperature or 


vibration. Write for complete catalog of 
time control instruments today. 


PARAGON ELECTRIC COMPANY 
700 Old Colony Building @ Chicago 5, Illinois 





COMPACT: Motor and pump in ONE BUILDERS OF ELECTRICAL EQUIPMENT SINCE 1905 


integral unit, attachable, as an accessory in 
you can GET ITY 






















ceiling, wall or normal mounting, saves space, 
regardless of volume required. Simple to at- 
tach, requires only base bolts, tubing and wire 
There is no restriction on electri- 
cal porcelain. We can produce 
it quickly for parts made to your 


connections. | 
specifications — all you need! 


AUnM AW, 


Pee a7 ee mw FOR NEW TLUSTRATED FOLDER 


picturing 
man 
their assigned jobs faithfully. Designed with applications 
less parts to wear out, they are available AK RON 
. . 7 e PORCELAIN 

NOW in a wide range of power and size. 2725 Cory Ave. Akron, Ohio 










Eliminates Gears, Drives, Guards 
MOTOAIR PUMPS have been selected for 


many Industrial and War jobs demanding 
dependable economical service, and they do 








PORTABLE UNIT 


on wheeled base for 
instant plug-in ser- 
vice available as a 


Cleaner- blower. me PAPER TU B | i 


Ask for Catalog . MOST DEPENDABLE COIL BASES 


STRONG. Spiral-wound. Heat-treated Compression 
ACCURATE. To dimensions + .002 
LIGHT. Space saving. 

Made to specifications, any ID or OD, Round 
Square, Rectangular. Ask for samples and prices 





N EW J E RS EY MACH | N E ny vn co at ong la al a 


CORPORATION 2035 W. CHARLESTON ST., CHICAGO 47, ILL 


1540 Clinton Ave., Hoboken, N. J. 4.0 y*S7 OMS, | 
Cee — 
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Cole engineers are pioneers in converting 


from castings to sheet metal. Housings 
for marine instruments, firing mecha- 
nisms and other close tolerance jobs are 
Cole’s specialty. Let us help you with 
your problems. 








COLE STEEL EQUIPMENT CO. 


349 BROADWAY « NEW YORK 13, N. Y. 
Factory: Brooklyn 
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OST-WAR design 
will change many 
familiar machines... 
create new ones. But 
post-war design will 
not change the tested 
principle that no machine can out-perform its bearings. 

BCA Ball Bearings... proved in the past... proved 
in the present ... will remain “standard equipment” for 
machine makers and machine users who demand bear- 
ings that are soundly engineered... carefully manu 
factured ... rugged ...and with ample load capacity to 
meet service requirements. 

The performance of BCA Ball Bearings is one stable 
factor upon which you can base future design or pur- 
chase, no matter how far ahead you may be planning. 
Tomorrow, as ever, BCA Ball Bearings will safeguard 
the machine maker’s reputation ...the machine user’s 
production. Plan now to be sure they’re part of your 
post-war equipment. ° 


BEARINGS COMPANY OF AMERICA, LANCASTER, PA. 


Treat Bearings Right! 
They're in the Fight! 


1. Use only neutral mineral lubricants. 





2. When lubricating with grease, it is not advisable to have the 
housing more than one-half to two-thirds full. Too much grease may 
cause generation of heat faster than it can be dissipated by the 
surrounding housing. 


Standardize on Standard Sizes. 


BALL BEARINGS 
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RADIAL « ANGULAR CONTACT ¢ THRUST 

















PRE-forged 


FOLLANSBEE 


electrical sheets 


Follansbee silicon steel is made in small basi 


hearth furnaces 


open 
poured into small ingot molds—then 
forged into billets. The kneading action of a 1,000 ton 
press penetrates to the very center of the ingot 
results in a denser, more homogeneous structure than 
any other process can impart to steel. This quality 
carries through to the finished sheets, making them 
more uniformly densé for greater flux. 

The high quality of Follansbee Pre-Forged Electrical 
Sheets begins with the charging of small basic open 
hearth furnaces .. . and is maintained by a compact, 
highly skilled organization which controls the operation 
all the way through to tht finished product. That’s 
why Follansbee can handle special orders with ease 
and certainty. That’s why it will pay you to check with 


Follansbee on your next order for Electrical Sheets. 


FOLLANSBEE STEEL CORPORATION 


GENERAL OFFICES * PITTSBURGH 30, PA 


ELECTRICAL SHEETS & STRIP - ALLOY BLOOMS, BILLETS, BARS, SHEETS 


& STRIP COLD ROLLED SHEETS & STRIP + POLISHED BLUE SHEETS 
SEAMLESS TERNE ROLL ROOFING 

9c 
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for more uniform density in 
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MOLDED PLASTICS 


By INDUSTRIAL 














oLACRo_ 


= ON | S 
PRECISION MACHINE o 
- 













MOLDS are built in our own 
Tool Room, backed by over 


MOLDED PARTS are pro- 
duced with the latest type of 
equipment and the parts are 
subject to a rigid inspection 
before leaving our plant. 


25 years’ experience in making 


Plastic Molds. 


INDUSTRIAL MOLDED PRODUCTS CO. 


2035 CHARLESTON ST. CHICAGO, ILL. 


BURNLEY 


THE ORIGINAL 


A FAVORITE 
FOR 40 YEARS 




















. 
MAKES SOLDER FLOW 
QUICK AND FAST 


Manufactured by 


_ BURNLEY BATTERY & MFG. CO. 


NORTH EAST, PENNSYLVANIA 


— ee 


——— 


Approved by 
Underwriters’ Laboratories 
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e Ball Beuring e« 


alley MOTORS 


MK The Choice of 
Leading 







Design 
Engineers 


. . because BETTER MOTOR DESIGN 
has been the consistent aim of Valley 
Electric Corporation engineers through- 
out the years. The Valley Ball-Bearing 
Electric Motor of today offers definite 
buyer-appeal in efficiency and economy 
to the purchasers of your equipment. 
That is why prominent design engineers 
are incorporating Valley Ball-Bearing 
Motors in their plans. 


—DRIP PROOF—— 
SPLASH DESIGN 


Valley Ball-Bearing 
Motors are designed 
to meet operating 
eonditions where 
hasards of liquids, 
chips, etc., dropping 
inte the motor, are 
involved. Motors are 
protected against 
this as well as against 
normal splash con- 
ditions. 











Ball-Bearing Motors 
4 to 75 Horsepower 


VALLEY, 


Electric Corp: 


FY A221 Forest Park Blvd. @ St. Louis 




















METAL STAMPING SERVICE 

& DRAWING 2" 
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| E Brass, Copper & Steel Cr 
| PATTON-MACGUYER COMPANY 


| 17 eee Avenue, Providence, R. I. 








DANTE. ser80¥®° LUGS | 


SOLDERLESS 
& SOLDERING 


—J | 






SQUARE OR . ROUND 
END . ALL TYPES 
AND SIZES. 


WRITE DANTE ELEC. MFG. CO. 


: BANTAM, CONNECTICUT 
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{3 To 
YZ Added Strength— 


More Durability— 
Extra Quality 


in Your Electrical Equipment 





ELECTRICAL INSULATING 


VARNISHES 





There’s a Pedigree Varnish that will 
give you any one of these qualities — 
or combinations of them: 


& resistance to oils and greases 
e resistance to acid, alkali, water 
eo resistance to abrasion 

e& toughness 

& flexibility 

& resistance to heat 

e quick drying 

e high dielectric strength 

e smooth, glossy finish 

@ deep penetration 


For Today's Products As Well As 
Tomorrow's Use Varnishes Specially 
Engineered For You By 


“7ée P. D. GEORGE CO. 


5200 N. SECOND ST., ST. LOUIS, MO. 











The 
PRODUCT 








MAN NEAREST you 
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“Electrical heatin equipment 
‘ } induction and high 


Fluorescent lighting 

Food processing and packing 
Household appliances 
Hydroponics (tank farming) 


Instruments for automatic 
control 


Industria! safety equipment 





Plastic molding equipment 

Research equipment (Tools of 
Science) 

Rural electrification 

Rural food lockers 


Structural wood-metal con- 
nectors 


Television 


Transportation (automotive, 
rail, water) 


Welding 
Wire Photo 





POST-WaR yoR\LON 








@ The peace-time plans of many manufacturers 

are growing into an extensive list of promising 

products, processes and equipment. It reflects 

the vision and ingenuity of alert planners 

who always realize the future is TODAY — 

the same keen ability that is producing 
for Victory. 

@ Somewhere in the success of most 
infant industries, precision cold rolled 
strip steel by CMP can play an im- 

portant part. Its use can mean a 

production economy, a sales advan- 
tage or a consumer benefit. 
@ We're ready, willing and able to 
point out CMP precision strip 
superiorities, its versatility and its 
broad adaptability. We're prepared 
to prove our statement that light, 
yet strong THINSTEEL (CMP 
strip in gauges thin as .001) is the 
metal for tomorrow's better products 
and profits. 


THE COLD METAL 
PRODUCTS COMPANY 


Subsidiary of The Cold Metal Process Co. 
YOUNGSTOWN, OHIO 


my 
\ ) v 


COLD ) ROLLED 


GIVES MAXIMUM PRODUCTION PER TON 
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ELECTRICAL CONTAC 


Are Made From 


Powdered Metals 


Why [jibsiloy 








*&Gibsiloy electrical contact materials, produced by pro- 
cesses of powder metallurgy, combine metals which do 
not naturally alloy with one another. The resulting mate- 
rials combine the desired characteristics of the constitu- 
ent elements. With Silver as the principal ingredient, 
high electrical and thermal conductivity and low contact 
resistance are assured, while the following properties may 
be added as desired: 
TOUGHNESS, HARDNESS, and LONG 
the addition of Nickel. 
NON-WELDING CHARACTERISTICS—by the ad- 
dition of Graphite (a non-fluxing element), or 
Molybdenum or Tungsten (metals with high melting 
points). 
Our engineering service is available for the study and 


LIFE. —by 








solution of your contact problems. May we be of service 
to yous 
Spook Likedalies Lag 





fibsiloy 
AA hd Ad A AS 





“Now, if we 





were only 
staying at THE ROOSEVELT” 


When you stop at The Roosevelt you don't risk getting 
marooned like this. For you'll be within walking range 
of Manhattan's Midtown activities. Direct passageway 
from Grand Central Terminal to hotel lobby. A reserva- 
tion at The Roosevelt liquidates a lot of bother. 


Rooms with bath from $4.50 


THE ROOSEVELT 


Robert P. Williford, General Manager 
MADISON AVE. AT 45th ST., NEW YORK 
—A Hilton Hotel — 


OTHER HILTON HOTELS FROM COAST TO COAST: 


TEXAS, Abilene, El Paso, Longview, Lubbock, Plainview; NEW MEXICO, 
Albuquerque; CALIFORNIA, Long Beach, Los Angeles, The Town Howse; 
MEXICO, Chihuahua, The Palacio Hilton. Hilton Hotels, C. N. Hilton, President. 
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Production Soldering 





IDEAL ELECTRIC 


A Soldering Tool Soldering Ieye) f 


for Every Job! 








New higher melting point solders are heating principle. Safe—Easy to use— 
easily handled with the revolution- Conserve Power. Ideal instant Heat 
ary new type IDEAL Soldering Soldering Tools are not just soldering 
Tools. Part held comes to intense irons but a complete line of special 
heat instantly, due to the resistance tools to fit every kind of a job. 


Write for Detailed Literature 
PROMPT SHIPMENT 


IDEAL S 





* IDEAL COMMUTATOR DRESSER CO 


1008 Park Avenue Sycamore, Illinois 
Sales Offices in all Principal Cities 


A soldering tool for every job! 


| 



































| Why ILSCO PRODUCTS | 
Are Best and Easiest to Use | 
y 1. Seamless copper tubing is drawn 
down to size in our own plant. | 
2. No special tools required. | PRECISION 
APPROVED 3. a size stamped on barrel of 
iniCia aes (Ola am 4. a contact surfaces. | 
on 5. Extra strength built in. | GRINDING 
SOLDERING 7. inci ts emnsniion, | Sea 
LUGS 8. Sound in design.... 
and many other reasons proved in 
“Bits KS Cea | Another Power-Task 
} ease rus us ialteg oro i : 
illustrated 32-page catalog. moe Tage of EMC “Custom-Built” 
Name.. COUPON | ° 
law Bene TODAY | Electric Motors 
attire ; vata cool mila alah siesta tua is Vara mea ata sacel a rear | 
ILSCO COPPER TUBE & PRODUCTS, Inc. Grinders, the hardest working tools in many plants, play an 
CINCINNATI, OHIO important role in almost every metal product made today. 
| EMC fractional H.P. motors are specially engineered for 
many of these vital tools, providing a “handful” of tremendous 
- | power, compact, lightweight, tough and sturdy, easily meeting 
WV Form Wound | industry's demand for long, hard, efficient service. 
A Paper Section | When you need fractional motor-power, (up to 1/15 H.P.) 
N built to precise accuracies of design and efficiency, remember 
Bobbin Wound the wealth of skill and experience 
WV 0 ready for your needs at EMC. 
; Cotton Interweave | rite 
| ELECTRIC MOTOR 
TRANSFORMERS | SoPoRarion 
1204 State Street, Racine, Wisconsin 
To your specifications 
+. wee "CUSTOM-BUILT" 
THE DANO ELECTRIC CO. Pf. \J C-dhomioro Rs 
93 MAIN ST. WINSTED, CONN. REGISTEREL FOR ALL | NDUSTRY 
G | JANUARY 1944 
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HATRLINE PRECISION 
for Air-Line Duty! 








bey 


STREAMLINED | 














INTEGRAL MOTORS 





“Photograph Courtesy of Pan American World Airways’’ 


% Though they occupy only a fraction of airplane space, 
Witco Contacts and Thermometals mean much to pre- 
| cision flight. 


| 
| Either paired with the correct WILco THERMOMETAL, 
| or used alone. WiLco Aeralloy Aircraft Magneto Con- | 
| tacts are doing their part to assure smooth airplane per- 1 
| formance through their own unfaltering performance | 
| 





under gruelling conditions in aircraft magnetos. 


Type P—2 or 3 Phase, 60 cycle | # Witco THERMOMETALS (thermostatic bimetals) are 
Voltages—110, 220, 440 and 550 used for engine oil controls, compensation in voltage 
Squirrel Cage Rotor, dynamically balanced | regulators, and dependable action in other precision 
Normal torque, Constant speed; Ball bearing; Fully en- instruments. 
closed; Plain barrel frame or rigid base for Floor, Side- 
wall or Ceiling mounting. 


Sizes— 14-34 and 1 HP at 850 RPM 
34-1 and 114 HP at 1150 RPM 
1-114 and 2 HP at 1750 RPM | * A SINGLE SOURCE OF SupPLY—WILCo facilities per- 
1-114 and 2 HP at 3500 RPM | mit manufacturing customers to secure both electrical 

| contacts and thermostatic bimetal from a single source. 

This is important, for materials from these two groups 

are frequently used in conjunction, as parts in the same 

device. The most effective use of one necessitates a 

knowledge of the other. WiLco sales and engineering - 

representatives are familiar with both Electrical Contact 


* Wi_tco THERMOMETALS are also used in various in- 
struments for the Army and Navy—and WILco Elec- 
trical Contacts in tank, gun and ship applications. 


Same sizes 50 cycle at 5/6 of above speeds. Odd voltages 
and cycles available. Shaft length and lead outlet to suit. | 
A quiet running motor with minimum vibration. 





OHIO MOTORS INCLUDE 


Split-phase Induction to 1/3 HP Torque to 100 oz. ft. and THERMOMETAL application. Send us your problem 
Direct Current to 1 HP Shaded Pole to 1/30 HP fas amalvats ‘ 

Capacitor to 2 HP Synchronous to 1/4 HP PE IY SEDs 

Polyphase to 2 HP A.C, to D.C. Motor Generators : = a i 
Aircraft Motors to 500 watts . Witco Propucts ARE: Contacts — Silver, Platinum, 
Shell Type to 71/2 HP gi hag <4 _— Tungsten, Alloys. Powder Metal. Thermostatic Metal 








High and Low Temperature with Electrical Resistance 
from 24 to 530 ohms per sq. mil,-ft. Precious Metal 
Collector Rings—F or rotating controls. Jacketed Wire 


T 4 FE 0 H | 0 E L ECT R | Cc i FG C0 Silver on Steel, Copper, Invar, or other combinations. 
m= * 


5905 Maurice Avenue Cleveland 4, Ohio 





What is your problem? 


THe H. A. Witson Company 
105 Chestnut St., Newark, N. J. 


Branches: Chicago * Detroit 
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“MORE WINDING AREA NEEDED... 
but we cant Jncrease Space. 












€ 
er ' 
$e \ars § 
ing strip necessor use, a 
No insulatin , more same 3 \ 
--@. O 
e wire, 
gaus __-more 
@ 
space: netic fore 


re mas ; nt. 
More turn: ple-tree equipme 


efficient, wie 
Better heat diss! 


saned 

designe \e 
Individual’ make up 2 s2mP 
e 


tions. 
Wire oF write 





ion. a ies 
- our applic 


for YOU: 


: iC 
. Dielectr# 
Also mfr: dee rounds 


P ape?’ 
squares rectangulat . 


PRECISION PAPER a gre WEST CHARLESTON STREET 


CHICAGO—47 ILLINOIS 








—— 

















LOUTHAN SX-1 STEATITE 
| LOW LOSS INSULATION 


) For RADIO 


PRODUCTS 





HIGH METAL SPECIALTIES 
Communication DIELECTRIC . 
Equipment Use Rugged Dense Modern plant equipped 
lt to produce accurate 
* To Moisture work in all metals. 
Any Size .... * Send your specifications 
...» Any Shape Precision Made to us for prompt esti- 


mates without obliga- 
tion. 





: The LOUTHAN MANUFACTURING CO. 


**Ceramic Specialists Since 1901’’ 


EAST LIVERPOOL, OHIO, U.S. A. 





























. 
a 
n 
mae KESTER 
a Hdl 
: =| FLUXES 
: las ARE 
7 = f a. Nad 44 Years Old 


FOR THE ELECTRONICS EQUIPMENT MANUFACTURER WRITE US YOUR PROBLEM 


Selety Terminals, Insulated Rectifier and Thyrotron Connectors, High Voltage 
Tube Sockets, Iron Core RF Chokes, Quartz Q Polystyrene Insulation, High 


Frequency Variable Condensers, Meter Type Dials, Cast Aluminum Chassis, etc. K F S T £ R S 0 L D b 8 C 0 af P A ® Y 
Catalogue Upon Request 


4209 Wrightwood Avenue, Chicago, Illinois 
FG.CO.I Eastern Plant: Newark, N. J. 
“y Canadian Plant: Brantford, Ont. 
maT Ee, M © mares. 
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WIRE STRIPPERS 





aoa a = 








EZ ee 


E-Z AUTOMATIC 


COLONIAL 
WIRE STRIPPER 













FOOT PEDAL 
WIRE STRIPPER WIRE STRIPPER 


Simple and efficient. As easy to operate 
as a pair of pliers. 









Always ready for use. Its triplicate action | 
of clamping the wire, cutting the insulation 
and stripping is automatically timed and 
a with one squeeze of the handles. 
hen the pressure is released, the handles 


A sturdy, efficient machine for rapid 
production work. Designed to do quan- 
tity work on a quality basis on all types 
of insulated wire from 8 gauge to the 


A foolproof, frictionless unit for uniform 
and continuous production. No springs, 
the Colonial strips clockwise or counter. 
clockwise. Double-edge floating blades 


ad ened wire. —_ sia open. give square and clean cuts. Dialed 
verything in sight. No motor required. : ; micrometer allows settings within 1/1000 
This machine will instantly grip the wire, Will not crush stranded wire. inch of wire ron Precision plus! 


cut the insulation, strip it off and release 





For years, this hand stripper has given satis- 
factory service to users. Repeat orders yi.) eae) Meal alley 
attest to its superiority. 


the wire—all in ONE simple foot pedal 
movement. 









Without obligation, you can prove the merits 
of a Pyramid stripper in your shop on your 


own work for ten days. Send us your wire 
PYRAMID PR D ANY samples and specifications so we may ac- 
curately gauge your needs before shipping 


2224 So. State Street Chicago, Illinois machine and instructions. 


’ 
CULLMAN gy AMER 
SPEED REDUCER anenstt 


? / \) 
aa ee “Surco-American” high quality flexible plastic tubings and insu- 
¢ , a lated wire are pretested to stand up under a wide range of tem- 
peratures and under the most severe conditions because they are 
specially formulated to meet the most exacting requirements. Tub- 
ings are available in inside diameters from .00S’’ to 2°’. Dielectric 
strength averages 1500 volts per mil. thickness . . . ‘Surco- 
American” flexible plastic insulated wire is available in all lengths 
and colors in wire sizes 712 to 248 A.W.G. solid or stranded, 
shielded, tinned or silver plated copper wire and cable... 
Technical bulletins and samples on request. 


Yrs Address Dept. E 
Wp 84 Purchase Street 


\. ELECTRICAL INSULATION CoO. Boston, Mass.) 



























CATALOG PORTLAND-MONSON SLATE CO. 


ON REQUEST 
4 to 15 H.P. 





Quarriers of 
Monson Slate 


MOTOR EASILY MOUNTED 


The adjustable base of the Cullman 
Reducer makes it easy to align the mo- 
tor. In case of motor trouble, a spare 
can be installed immediately. 


for Electrical Purposes 


Natural, Black, Oil Finish 





Quarries: 





CULLMAN WHEEL CO., 1352-E Altgeld St., Chicago14, Ill. Portland, ‘Malar e Monson, Maine | 
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EVER HEAR of a“TRIVET*?” 

















Stein 
“Right as a trivet’’ is an expression Dickens makes one of his characters 
use in ‘Our Mutual Friend.”’ 
To most of us the word means little. But drop the first letter and you have 
our 1944 ‘mutual friend’’—the rivet—more specifically the MILFORD 
“flying rivet’’—and ‘‘right as a trivet. 
To make certain rivets are “‘right’’ for use on your product, 
here is a check list of rivet eligibility: 
Can't unscrew or shake loose through vibration or shock 
Insure maximum tightness — permanently 
Applied quickly, easily and cheaply 
Available in various metals and alloys 
Economical in cost compared with other fastening devices 
Can be used with plastics, felt, cloth, wood, leathers 
glass—alone or in combination—in addition to metals. 
: May we help you ? 
t. 
°s 
d jf ff 
1 Ae 








"ILFORD RIVET & MACHINE CO. | ersers nence'Sonding 


a ee or 
Post Road, Milford, Connecticut ee ee 























COMMUTATORS ... 


SLIP RINGS... 


Produced In Volume For The Finer Motors and Generators 


by 


TOLEDO STANDARD COMMUTATOR CO., 2242 Smead Avenue, Toledo 6, Ohio . 
HOMER COMMUTATOR CORPORATION, 4748 Hough Avenue, Cleveland 3, Ohio 
HILLSDALE COMMUTATOR COMPANY, Hillsdale, Michigan 


ei 


* 
LL 


Howe ogg its in g 
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Acme Enameled Wire 






Aeme 


THE ACME WIRE CO. 
NEW HAVEN, CONN. 


i 
| 


DURABILITY 
TOUGHNESS 
GOOD “SLIP” 


if Stands the Gaff of 


Modern Winding 


Acme enameled Magnet Wire has high abrasion re- 
sistance, unusual flexibility and a good ‘“‘slip’’—all 
of great importance in these difficult production days. 
By its consistent use, electrical manufacturers have in- 
creased output, reduced rejections and lowered costs, 
eased the work. 


The enamel, the insulation base of most types, was 
developed in the Acme plant to meet our own exact- 
ing coil winding requirements. Its adhesion, flexibility 
and dielectric more than meet all standard electrical 
tests. The cotton, silk and paper used are of best 


quality. The glass in HEATEX wire has the flexibility 


of silk and the heat resist- ENAMELITE 

ance and insulation value ee 

of solid glass! FORMVAR 

Many improvements have Special Enamel 
been made in magnet wire COTTONITE 

the past few years. If the Cotton Over Enamel 
wire you use is somewhat 

“dated,” you are not get- PAPERITE 

ting what Acme can give Paper Over Enamel 
you. You are welcome to HEATEX 


consult our engineer. Glass Covered Wire 





PRODUCTS 


MAGNET WIRE — COILS — VARNISHED INSULATIONS 





Wire 








Condensed Power for 


VERSATILITY and dependability were paramount 
when Alliance designed these efficient motors— 
Multum in Parvo! . .. They are ideal for operating 
fans, movie projectors, light home appliances, toys, 
switches, motion displays, control systems and many 
other applications . providing economical con- 
densed power for years of service. 


Our long established standards of 
precision manufacturing from high- 
est grade materials are strictly ad- 
hered to in these models to insure 
long life without breakdowns. 


EFFICIENT 


Both the new Model “‘K”’ Motor and 
the Model “MS” are the shaded pole 
induction type—the last word in 
efficient small motor design. They 
can be produced in all standard 
voltages and frequencies with actual 
measured power Outputs ranging up- 
wards to 1/100 H. P. . . Alliance 
motors also can be furnished, in 
quantity, with variations to adapt 
them to specific applications. 


DEPENDABLE 


Both these models uphold the Al/iance 
reputation for all ’round dependa- 
bility. In the busy post-war period, 
there will be many “spots” where 
these Miniature Pow- 
er Plants will fit re- 
quirements . . Write Sye-~-_ eae 
now for further in- Ne” a 
formation. 21" x 2h x 33 





Model “MS” — Fall Size 
Motor Measures 
134”x2x3\% 


§ 
” 





Remember Alliance! 
—YOUR ALLY IN WAR AS IN PEACE 


MANUFACTURING CO. 


OHIO 


ALLIANCE. 
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NEWPORT PRODUCTS: Hot Rolled Sheets— Newport Elec- 
trical Sheets—GOHI Pure Iron-Copper Alloy Sheets— 
Globe Brand Galvanized Steel Sheets, Roofing and Siding— 
GOHI Enameling Iron Sheets—KCB Copper Steel Sheets— 
Newport Long Terne Sheets—Newport Galvannealed and 
DeLuxe Metal Sheets. 


SOL-REX 


REG. U.S. PAT. OFF. 
Miniature Incandescent Lamps 
for all purposes 









HERZOG 
MINIATURE LAMP WORKS 


12-23 JACKSON AVE. LONG ISLAND CITY, N.Y. 








STOPS 
LOSSES 


making dies 
& templates 


simply brush on right 
at the bench; ready 
for the layout in a 
few minutes. The 
dark blue background 


With DYKEM Steel Blue 





same time prevents metal glare. 
Write for full information 


THE DYKEM COMPANY, 2303-F North 11th Street, 
In Canada: 444 Pacific Ave., Toronto, Ont. 





DYKEM STEEL BLUE 





makes the scribed layout lines show up in sharp relief, and at the 


Increases efficiency and accuracy. 


St. Louis 6, Mo. 
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Clarostat Ty pe 43 
'| wire-wound midget is 
“| smallest unit now 
available in 2-watt rat- 
ing, 1 to 10,000 ohms. 
* 
Matches Clarostat 
Type 37 midget com- 
position - element con- 
| trol—in appearance, di- 
mensions, rotation, 
switch. 
* 
| Type 37 composition- 
element controls are 
rated at 1 watt. 500 
hms to 5 megohms. 








NEWPORT 
xentuchy “We CO. 





% Clarostat Type 43 Midget Wire-Wound 
controls are now available. They match 
Clarostat Type 37 composition-element con- 
trols—matched in appearance, dimensions, 


rotation, switch. Single or multiple-tan- 
dem units. Widest range of resistance 
values, taps, tapers. For convenience, 


neatness, compactness, trouble-free opera- 
tion, just specify Clarostat matched 
midget controls. 


* Write for Literature... 


Gouslbl 


and 


CLAROSTAT MFG. CO., Inc. - 285-7 N. 6th St., Brooklyn, N. Y. 
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The shadow of the “8” ball can be an un- 
pleasant spot—particularly when it has to 
do with post-war planning. Many are puzzled 
about how they will convert to peace. What 
product shall be manufactured—the previous 
one or will it be necessary to fare forth into 
uncharted fields? One thing is certain—and 
this is where we can help—there is hardly a 
product necessary for human existence that 
does not require springs and / or 
screw machine products. If these are 
chosen with care and engineered into 
the product, the rest is routine and 
the “8” ball disappears! 





Busy as we are, we'll be glad to plan 
with you now in establishing a post- 
war program. 


SPRINGS 
and SCREW MACHINE PRODUCTS 


The Peck Spring Company 12 Grove Ave., Plainville, Conn., U.S.A. 

















mica 


FOR EVERY RADIO 
ELECTRICAL AND 
ELECTRONIC E 






The Importance of MICA 
for National Defense 


Mica spark plugs are a vital part of our high- 
speed Dive-Bombers. NO OTHER MA- 
TERIAL could stand the terrific changes in 


temperature encountered at high altitudes! 


FORD RADIO & MICA CORP. 


JOSEPH J. LONG, Pres. | 
538 63rd ST., BROOKLYN 20, N. Y. 


Established 1917 Tel. Windsor 9-8309 
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PERMANENT MAGNETS 


Tue Arnold Engineering Company produces all 


ALNIGO types including ALNICO V. All magnets 





are completely manufactured in our own plant 
under close metallurgical, mechanical and magnetic control. 

Engineering assistance by consultation or cor- 
respondence 1s freely offered in solution of your magnetic 


design problems. All inquiries will receive prompt attention. 


; THE ARNOLD ENGINEERING (COMPANY 


* 147 EAST ONTARIO ST. + CHICAGO, ILLINOIS 


N-WeL CUSTOM MADE ACME Ge 


USL L NS §=6FLUORESCENT 3 3=—sCo#!l__— 
F | cle aceaanei core | LAMP BALLASTS | | 


laboratory, research end Instrument makers. 
Built to conform to Army, Navy end Signal 


Corps requirements. Logs 4 


e Units 1 watt to 100 KVA 

e Prompt Service on single or small lots 

e Specialist in special transformers & colls 

e Engineering Service to Meet Special 
Applications 


NOTHELFER 
WINDING LABS. 


118 ALBEMARLE AVE. 
TRENTON, N. J. 


























PERFORMANCE 


Acme Fluorescent Lamp Ballasts have been engineered 
to exactly meet the electrical operating characteristics of 
the lamps. As a result of this engineering, unbiased test 
reports prove Acme Ballasts to be highly efficient, noise- 
free. For better fluorescent lamp performance, specify 
Acme Electric Ballasts. Made in all sizes and types per- 
mitted under WPB regulations. Write for Bulletins 157 





No. 41-B ° 
with plastic Available for fluores- 


_ cent and incandescent 
lighting or fractional 
HP control. Trouble- 
free operation, de- 
pendable and eco- 





nomical. Individual | and 157A. 
light — con- THE ACME ELECTRIC & MFG. CO. 
ser veselectric power. | CLYDE, N. Y. CUBA, N. Y. 


Electrical No. 1010 With | 
Division 10 Amp. with Plastic | 
Ir-Rating Shell 


Manufacturing Co., Inc. 
VALPARAISO, INDIANA 
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“WW, hy shouldn't I 
buy it? 
I’ve got the 


99? 
money. 


Sure you’ve got the money. So have lots of us. And 
yesterday it was all ours, to spend as we darn well 
pleased. But not today. Today it isn’t ours alone. 


‘What do you mean, it isn *t mine?”’ 


It isn’t yours to spend as you like. None of us can spend as we 
like today. Not 1f we want prices to stay down. There just 


“*Then what do you want me to do 


aren’t as many things to buy as there are dollars to spend. If cs ~ 
with my money?”’ 


we all start scrambling to buy everything in sight, prices can 


kite to hell-’n’-gone. _ ne . a 1 © . 
Save it! Put it in the bank! Put it in life insurance! Pay off 


. old debts and don’t make new ones. Buy and hold War 
You think I can really keep prices down?’”’ Bonds. Then your money can’t force prices up. But it can 
speed the winning of the war. It can build a prosperous 


If you don’t, who will? Uncle Sam can’t do it alone. Every nation for you, your children, and our soldiers, who deserve 


time you refuse to buy something you don’t need, every time 
you refuse to pay more than the ceiling price, every time you 
shun a black market, you’re helping to keep prices down. 


a stable America to come home to. Keep your dollars out 
of circulation and they’ll keep prices down. The government 


is helping—with taxes. 


“But I thought the government put a 
ceiling on prices. “i 


**Now wait! How do taxes help 
keep prices down?’’ 


You're right, a price ceiling for your protection. And it’s up 


; We've got to pay for this war sooner or later. It’s easier and 
to you to pay no more than the ceiling price. If you do, 


> cheaper to pay as we go. And it’s better to pay more taxes 
you’re party to a black market deal. And black markets not N¢ MM % | 


while we’ve got the extra money to do it. Every 
only boost prices—they cause shortages. 


dollar put into taxes means a dollar less to boost prices. So... 


ee ’ F . 999 : ss 
Doesn’t rationing take care of shortages: Use it Wess Wear it out... ‘eer 


Make it do...Or do without Keep 


Your ration coupons will—if you use them wisely. Don’t 
spend them unless you have to. Your ration book merely 
sets a limit on your purchases. Every coupon you don’t use 
today means that much more for you—and everybody else 


—to share tomorrow. i Wh 


A United States war message prepared by the War Advertising Council, approved by the Office of War Information, and contributed by the Magazine Publishers of America 
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» WoG MOTORS 


We can put our “know 
(0 Work for you RIGHT N 






I), you have a post-war product on your drawing boards 
now that might be a whole lot better and cheaper to pro- 
duce in molded plastics? Or a product in the model stage 
that is ready to go now. In either case we would like to 
talk to you. 

We can’t promise you deliveries right now, except on 
certain special items such as extruded tubing and cellu- 
lose nitrate sheets. But we can deliver when it comes to 
the application of plastic molding “know how” to the 
solution of your particular molding problem. Our engi- 
neers, backed by Auburn’s more than sixty years of 
molding experience, can tell you, from your drawings or 
models, how and where plastics can best be used. More 
than that, they may be able to show you, before the die 
is made, how to increase your product’s saleability or 
profitability through a fuller use of Auburn’s molding 
facilities and Auburn’s experience. 

Under the pressure of the last two or three years we 
have not only expanded those facilities but we have also 
piled up a lot of experience that is bound to make some- 
one’s peacetime products better and cheaper. It may be 


yours ... so why not write now? 


Services and Products Now Offered at Auburn 


Injection Molding Extrusion | 
Plastic Tubing Transfer Molding 
Compression Molding Cellulose Nitrate Sheets | 
Die Manufacture and Rods 


MOLDED PLASTICS DIVISION 


KINGSTON -CONLEY 
- — AU B U R N ELECTRIC COMPANY 


AUBURN BUTTON WORKS, ING., AUBURN, N. Y. 86 BROOK AVENUE, 


p LAS T ICS | NORTH PLAINFIELD, N. J. 
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“ BAKED A CAKE... 
LOST ANGEL FACE.. BUT 
"mM COMING IN! 4 


e The boy’s been ina tight spot. . .‘‘lost 
angel face"’ tells his comrades that the 
plane has a damaged wing. . . but the 
‘baked a cake”’ tells 'em that his bomb 
load reached its target... and the ‘‘I'm 
coming in” tells us that thanks to the 
finest equipment in the world, another 
American fighting man has had a 
fighting chance. 



















Pincor dynamotors are part of his com- 
munications equipment. One of these 
compact, featherweight little motors is 
used to power the radio and phone ap- 
ie paratus that helped to take him through 
and bring him back. 


Dynamotors Converters Generators 
DC Motors Gen-E-Motors 





Power Plants 





PIONEER GEN-E-MOTOR 
5841 WEST DICKENS AVE., CHICAGO 39, ILL. 


Export Address: 25 WARREN STREET, NEW YORK 7, U. S. A. 
Cable Address: SIMONTRICE, N. Y. 


if ke 

It’s Made From elay Ieee 
ROUND OR LET US HELP YOU 
FLAT WIRE WITH YOUR WARTIME 


Cuyahoga Spring Co. 

can make it, including RELAY PROBLEMS 
welded, pointed or 

threaded parts, in any QUICK CHARGE, Inc. 
metal or finish. Send 1750 N. E. 10TH STREET OKLAHOMA CITY, OKLAHOMA 
for descriptive folder. 


BUY MORE 
WAR BONDS 





























SNAP CLIPS 


Ee «ae. 





TORSION SPRINGS E.. | small electric coils, 
| | reactors and paper tubes 
THE CUYAHOGA 
SPRING COMPANY 
10270 BEREA ROAD 
CLEVELAND, OHIO 





NEUTRELEC is uniform in its ability to resist the flow of electricity. 
Entirely free from weak spots, pin holes or imperfections. Perfect for 
square, rectangular or round tubes. Write for complete information. 











Made by PAPER MANUFACTURERS CO., Philadelphia, Po. 
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We can supply you with what- 
ever you need in contacts, 
whether for light or heavy duty 
in any shape or size you may 
|... ~~ specify in platinum, palladium 

or their alloys, silver or gold. 
We make contact screws, studs, 
bars, plates, washers, lami- 
nated and inlay contact strips 
in any width and _ thickness. 
We are the largest refiners and 
workers of the precious metals 
in the world and our engineer- 
ing staff is always ready to 
consult with you. 





MODERNIZE your machines 
with TRICO OILERS for de- 
endable lubrication. Add 
onger life and value . . . im- 
proved appearance... ’ satis- 
fied customers. 
WRITE FOR CATALOG 


a1") 


(QD eR | 


— 


TRICO OILERS nOToRATTE 





THE MODERN WAY 
Oil level is automatically maintained. 
As oil is consumed it is immediately 
replaced. Noguesswork—nohazards. 


TRICO FUSE MFG. CO. Milwaukee, Wis. 


RiGee EO 
pi ES RCO OT LO Ce 
MS TR ga ae 

















MAGNATROL 


MAGNETIC VALVES 


To control electrically the flow 
of Air-Gas-Oil-Brine- 
Hot or Cold Water, etc. 

Send for Catalog 


MAGNATROL VALVE CORP. 


56 BEEKMAN STREET NEW YORK, N. Y. 
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WANTED 


Experienced Design and 


Development Engineers on: 


MOTOR STARTERS 
CIRCUIT BREAKERS 
TEMPERATURE CONTROL 
PRESSURE SWITCHES 


Must have ingenuity and real ability 


EXCELLENT POST-WAR POSSIBILITIES 
SALARY HIGH +» LOCATION EAST 


Statement of availability required 


BOX EM 
Room1107 67 West 44th St. New York City—18 
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Army and Navy Communication parts 


made by Crowe are used in aircraft, 


Precision operating mechanisms, panels 
and dials of exacting specifications and 


metal cabinets to house the complete units, 


CROWE NAME PLATE 
& MANUFACTURING CO. 


3701 RAVENSWOOD AVE. 
CHICAGO 13, ILLINOIS 





| Do You Know ALL of the Advantages 
OF INFRA-RED RAY DRYING WITH 


NALCO DRITHERM rickmenr LAMPS? 
> alla Radiant Energy Drying, baking, heat- 
~ . - ing and dehydrating is the modern 


pa. ‘ Bag vw > method—cuts drying cost, saves time, 
Z . ne eee space, produces uniform 
results 














Available in Inside-Silvered (self reflecting) or 
clear glass types. 


Learn all of the advantages of the Infra- Red proc- 


. . ss—Write fo fr an niin 
we make the damndest looking things Da a CC 
eA ee ee —" North American Electric Lamp Co. 

fter one glance at the gadget pictured above—whic 1082 Tyler Street a eae Uieaes 





is used in a very hush-hush installation—you may arrive at | 
the conclusion that if it can be drawn we can make it. 


When it comes to springs this is literally true for we have L ff . y—7 ot 


produced many which, in their inception at least, bordered 
on the fantastic. 





The point, however, is simply this. Your ideas plus our 
versatile experience will yield highly satisfactorily results. 
Our customers say we know our stuff. 


Write, wire or better still . . . phone us! 


A fn E R | (A f ' PR IN f | ROUND - SQUARE - RECTANGULAR 
Write for Samples and Prices 


OF HOLLY INC, HOLLY, michican || MAUL ba oN 14 Mtl) acon 
801 GLASGOW AVE., FORT WAYNE, IND. 
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CAN HELP YOU ON ALL 
INSULATION PROBLEMS 


Some of the important products in our line are: 

Macallen Mica Products—Vartex Varnished Cloth and Tapes—Varslot Com- 
bination Slot Insulation — Pedigree Varnishes — Varnished Silk and Paper 

Fiberglas Electrical Insulation Manning Insulating Papers and Press Boards 

Slot Wedges — Dieflex Varnished Tubings and Saturated Sleevings — Na- 

tional Hard Fibre and Fishpaper— Phenolite Bakelite—-Adhesive Tapes —As- 

bestos Woven Tapes and Sleevings — Cotton Tapes, W ebbings, and Sleevings. 


INSULATION MANUFACTURERS CORPORATION 
CHICAGO: 565 West Washington Blvd. CLEVELAND: 1005 Leader Bldg. 
Representatives in 


MILWAUKEE DETROIT MINNEAPOLIS 
312 East Wisconsin Ave. 11341 Woodward Ave. 316 Fourth Ave., South 


PEORIA: 309 Kellogg Ave. 



























IDENTIFICATION TAGS 
OF EVERY DESCRIPTION 





For Identifying Wires, Cables, Parts, Assemblies, etc. Embossed or Stamped 
Markings, as desired. Consecutively numbered tags @ specialty. Blank 
tags for customers who prefer to do their own marking. 

Write for Free Samples and Prices. 


NATIONAL BAND & TAG CO. 
DEPT. 9-680 NEWPORT, KENTUCKY 














,ARDIAC 
MU SCLE 





1 
| Ohe anatomy of any well designed 
| | motor or dynamotor must necessarily include 
H that life-giving part, the armature. Like the 
i human heart, this armature is actuated by one 
| type of energy and supplies another— 
to suit the requirements. 
| Building the armatures of EICOR units, 
| from design specifications to final inspection, 
| is a job for specialists. Materials must be 
| specified, machined, and assembled... 
commutators fabricated ... the core insulated, 
| wound and connected... windings 
| impregnated and baked... surfaces ground 
...the assembly dynamically balanced, tested 
| and inspected... every detail a series of 
| precise operations. The painstaking care 
| used in building these armatures is reflected in 
the quiet, vibrationless operation of the Eicor 
| motors and dynamotors so frequently 
| specified for critical applications. ‘ 
| 
| 
| 
| 
| 


The armature illustrated is an example 
of hundreds of designs, each one engi- 
neered for a particular application. This 
one is the heart of a 24 volt motor rated 
.5 horsepower for continuous duty at 
4000 R. P. M. 


wT 


E-1c@r INC. 1501 w. Congress St., Chicago, U.S.A. 


DYNAMOTORS * D. C. MOTORS * POWER PLANTS + CONVERTERS 
Export: Ad Auriema, 89 Broad St., Now York, U.S. A. Cable: Auriema, New York 








PER NE RRNA IC AES A LEN 
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98A Ultra High Transmitter 
Manufactured by Wilcox Elec- 
tric Co., Kansas City, Missouri 





For ventilating the transmitter and main- 
taining such air pressure in the entire air 
cabinet to prevent the entrance of any 
dust or dirt. 


A few applications for Signal Motors in 
other industries making war equipment— 


Shaded Pole 


Rectifiers (Operating vent fan) 
Unit Heaters (Plant and barracks) 
Blowers— 


Ventilators (Huts and barracks) 


A. C—D. C. and 
LOW VOLTAGE D. C. 


Moving Picture Projectors 
Diesel Engine Governors 
Bilge Ventilators 
Antenna Reels (Aircraft) 
Unit Heaters (Ships and Mobile units) 


SIGNAL ELECTRIC MFG. CO. 


MENOMINEE, MICHIGAN 
Offices in all Principal Cities 
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MANPOWER 


AVAILABLE e WANTED 


Address all keyed replies to the box number indicated, 
c/o ELECTRICAL MANUFACTURING, 
1250 Sixth Ave., New York 20, N. Y. 











WANTED — ENGINEERING TALENT 
FOR OUTSTANDING OPPORTUNITIES 
A well-organized, amply-financed manufacturing corporation 


located in Eastern Massachusetts has a number of permanent 
engineering positions affording excellent opportunities for top. 


| notch engineers. To the right men, we are prepared to offer an 


almost unlimited future. Salary is good, and depends entirely on 


| the individual and his experience. Here’s what we want... 


| MECHANICAL AND ELECTRICAL DEVELOPMENT EN. 


GINEERS — Three or four men experienced in development and 


| engineering of electrical apparatus. They’ll work in our engineering 
| and development laboratory, and will have pretty much of a free 


hand in their work. Projects connected with the War effort wil] 
have first consideration, but when these are completed an extensive 


| program of developments for commercial applications will be 


carried on continuously. 


These jobs are not temporary, but definitely permanent positions. 
Engineers, with an eye to the future, may find one of these positions 
just what they’re looking for. Please give a full resume of educa- 
tion, experience, and date available. All replies will be held strictly 
confidential. Box A-66. 


POST-WAR ENGINEERS NEEDED NOW 
(ONE ELECTRICAL — ONE MECHANICAL) 


Wanted as assistants to Chief Engineer of long-established, inter- 
national organization. The right men, with either or both electrical 
and mechanical engineering and design experience and demone 
strated creative ability in the development of machine products 
for industry, will command good salaries. The positions are with 
an alert and progressive manufacturer now engaged in vital war 
work and long recognized as a peacetime leader in its field. Con- 
genial working conditions in a pleasant community forty miles from 
Chicago. Send us your complete background; we will hold it in 
strictest confidence. Box A-68. 





ENGINEERS — ELECTRICAL 

With experience on small motor-driven appliances or small motors 
or experience in electronics as applied to small industrial accessories. 
Excellent opportunity to join growing organization doing essential 
war work in aircraft and having good postwar prospects. Location 


northern Ohio. Certificate of availability required. Our employees 
know about this advertisement. Box A-64. 


ELECTRIC IRON EXPERT WANTED 


Expert in the manufacturing of electric iron wanted to prepare 
for post-war production. Location New York. Box No. A-67. 


ELECTRICAL ENGINEERS 


Operating as manufacturer’s agent, to sell and service insulating 
varnish and technical coatings in territories and cities not covered 
by our own engineers and present agents. Reply by letter stating 
cities or territories desired, details of experience, references, 
and other business affiliations. The Sterling Varnish Company, 
Haysville, Pennsylvania. 


EXECUTIVE ENGINEER AVAILABLE 


Executive Engineer, well grounded with twenty years experience 
in creative design, production and sales, covering household appli- 
ances and electric cooking, both domestic and commercial, desires 
location to manage small corporation or responsibility of depart- 
ment in a large company. Box A-63. 
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STARTING JANUARY [8TH 


IT’S UP TO YOU! 


TARTING January 18th, it’s up to you to lead the 
men and women working in your plant to do them- 
selves proud by helping to put over the 4th War Loan. 
Your Government picks you for this job because you 
are better fitted than anyone else to know what your 
employees can and should do—and you’re their natural 
leader. This time, your Government asks your plant to 
meet a definite quota—and to break it, plenty! 
If your plant quota has not yet been set, get in touch now 
with your State Chairman of the War Finance Committee. 
To meet your plant quota, will mean that you will have 
tohold your present Pay-Roll Deduction Plan payments 
at their peak figure—and then get at least an average of one 
EXTRA $100 bond from every worker! 


That’s where your leadership comes in—and the lead- 


ership of every one of your associates, from plant super- 
intendent to foreman! It’s your job to see that your fellow 
workers are sold the finest investment in the world. To 
see that they buy their share of tomorrow—of Victory! 
That won't prove difficult, if you organize for it. Set 
up your own campaign right now—and don’t aim for any- 
thing less than a 100°Q record in those extra $100 bonds! 
And here’s one last thought. Forget you ever heard of 
**10°7," as a measure of a reasonable investment in War 
Bonds under the Pay-Roll Deduction Plan. Today, thou- 
sands of families that formerly depended upon a single 
wage earner now enjoy the earnings of several. In such 
cases, 10°% or 15% represents but a paltry fraction of an 
investment which should reach 25°96, 509), or more! 
Now then—Up and At Them! 


Keep Backing the Attack!-WITH WAR BONDS 
This space contributed to Victory by ELECTRICAL MANUFACTURING 


This advertisement prepared under the auspices of the United States Treasury Department and the War Advertising Council 
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Moisture can play hob around electrical 


@ equipment. 


It can be absorbed into the insulation 
m and lower its dielectric strength. 
































It can eventually result in all sorts of 
maintenance misery, as every engineer 
H too well knows. 


BUT THERE'S A PRACTICAL SOLUTION TO THE 
=» MOISTURE PROBLEM! 





It’s an insulation of glass...plus varnish 


The fibers in all Fiberglas* Electrical 
Insulations are glass. 

That’s why they do not absorb mois- 
ture and thus they provide a better base 
for impregnation. As a result, the im- 
pregnated Fiberglas provides hign re- 
sistance todestructive effects of moisture. 

Similarly, most corrosive vapors do 
not attack this durable insulation, for the 
simple reason that glass fibers are un- 
affected by oils and acids except hvdro- 
fluoric). 

Before the war, alert engineers were 
skillfully adapting Fiberglas to many 
kinds of equipment working under tough 
conditions. Fiberglas gained wide accep- 
tance as a superior electrical insulation. 


For the Same reasons, it has gained 
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wide acceptance in the Army, Navy, and 
war industries for many tvpes of motors, 
generators, and transformers—for wire 
and cable in planes, tanks, and ships. 

As the production of Fiberglas Elec- 
trical Insulation is being constantly in- 
creased, more and more of this material is 


becoming available for more applications. 


Many design engineers, now working 
with Fiberglas, are also looking ahead. 
They see how they will get outstanding 
performance with this glass material in 
all kinds of electrical equipment for post- 
war markets. They also know that Fiber- 
glas gives them all the standard forms of 
electrical insulation to work with. 

Those who have repair or rewind prob 


lems will also find it helpful to consult 


their electrical distributor regarding the 

possibility of using Fiberglas 
Owens-Corning Fiherqlas ¢ or poration, 

Toledo 1, Ohio. In’ Canada, 


Canada, Ltd... Oshawa. Ontarii 


bile rglas 








FiBERGLAS* 


eT. M. Reg. U.S. Pat. Off 
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COMBINED OPERATIONS 


This war has proved to our military staff that there is one best way to do a sure-fire 
job . . . “combined operations" of picked units from the army, navy, marine and air 
corps operating as a hard hitting, integral task force. 

And you will find that the wide flexibility of the Master line of electric motor drives 
makes it possible for you to use the same tactics. 

For example, the power drives on the machine below combine a motor, a gear reduc- 
tion and an electric brake . . . all in one compact, integral, task force unit. These drives could 
also include the Master Speedranger for variable speed operation and can be supplied 
in enclosed, splash proof, fan-cooled or explosion-proof construction and with their con- 
struction so modified that the mounting possibilities are practically unlimited. 

_ This wide flexibility in a compact integral construction saves space . .. saves a 
large part of your assembly and mounting costs . . . eliminates many unneeded 
parts . . . saves you a lot of time and money. 

When you need motors for your plant or your product, investigate Master's unusual 
ability to help you improve the economy, compactness and appearance of your motor 
driven equipment with task force power units. 


THE MASTER ELECTRIC COMPANY @ DAYTON 1, OHIO 





ras NEW MANUAL cos sere v0 


“Revere Copper and Copper Alloys—technical fF 
information for product designers’ 


Just off the press. New. Informative. Invaluable to anyone working with 
NON-Ferrous metals . . . this 54 page manual—"‘Revere Copper and 
Copper Alloys—technical information for product designers”, contains 
106 graphs relating to physical and metallographic properties under 
varying conditions; also a new, easy-to-read chemical and physical prop- 
erties chart, together with pertinent illustrated information on Revere 
manufacturing fornis and welding technique. Send for your complimen- 
tary copy. Address: Executive Offices. 
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REVERE is glad at all times to work with 
customers and prospective customers in solving 
any special problems. Our technical advice is yours 
for the asking—without obligation. Address our 


Executive Offices COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 


BUY MORE WAR BONDS AND STAMPS TODAY Executive Offices: 230 Park Avenue, New York 17, N.Y: 





